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AIR RESISTANCE TO MOVING BODIES 


We publish, in another colamn, aletter from a cor- 
respondent who holds very pronounced views as to the 
exaggerated importance attached to the element of air 
resistance by such experimentalists as Mr. Adams, 
whose sheathed train, popularly known by the weird 
nawe ‘* Windsplitter,” is just now attracting much at- 
tention. Mr. Adams, whose theories have appeared so 
plausible to one of the leading railroad companies as 
to lead them to place a standard locomotive and train 
at his disposal and give him right of way over their 
main line of track, is convinced that the inertia of the 
air is not merely an obstacle in the way of high speed 
in railway trains, but that at the highest speeds it is 
the most serious resistance of all. Our correspondent, 
on the other hand, would have us believe that air re 
sistance is greatly overrated, and that beyond the head 
resistance encountered by the locomotive in opening 
up a path for the train through the still atmosphere, 
little retarding influence 

The truth lies somewhere 


It is probable that Mr. 


the latter exerts but 
upon the following train. 
between these two extremes. 


the air resistance—it is certain 


Adams overestimates 
that our correspondent places it too low. 

Considering how greatly it affects the problem of 
high-speed trausportation, whether by train, trolley, au 
tomobile, bicycle, or even by those elusive phantouis, 
the airships and dirigible balloon, it is truly astonish- 
ing that we are possessed of so little data of a practi- 
eal kind on the subject of air resistance to moving 
bodies. We say this with a full appreciation of the 
experimental work that has been done with whirling 
bodies and by means of gages carried upon moving 
trains; for, despite the facts that have been thus ac- 
quired, it is certain that they have yielded comparative- 
ly little data that is of practical value as applied to the 
air resistance to large bodies of broken contour and un 
even surfaces traveling at high rates of speed. If our 
readers will take the trouble to look up a few of the 
treatises that have been written upon the question of 
train resistance, they will find that, whereas the author 
in each case proceeds as upon firm ground when he is 
speaking of whee! resistance, axle resistance, internal 
resistance of engines, etc., as soon as he enters the field 
of air resistance he moves with halting steps, as one 
uncertain of his foothold or moving in the dark. 

There is a growing conviction among railroad wen 
that, although Mr. Adams may be attempting to prove 
too much, he is opening up a question that is of far 
greater importance in the economics of transportation 
than has generally been supposed. We ourselves have 
long been of the opinion that if a special series of tests 
were to be carried out, under varying conditions, and 
with every refinement of scientific accuracy, to deter- 
mine the exact amount of atmospheric resistance due 
to what we might call (adopting the language of the ship 
designer), the the *‘ wake ” and the “‘skin 
of a train, the results would be as surprising as 
If form has such an import- 


“ bow wave,” 
friction ” 
they would be valuable. 
ant relation to speed ina body moving through the 
fluid, water, it is surely not unreasonable to suppose 
that form has some relation to speed in a body moving 
four or five times as swiftly through the fluid, air. It 
is true, as our correspondent states, that the train car- 
ries along with it strata of air; but so does the ship 
carry strata of eidying water, and it is in the endeavor 
to reduce the speed of these currents, and so avoid the 
loss of power due to setting them in motion, thata 
or a“ Shamrock” is sheathed with costly 
i burnished to the swoothness of glass. 


* Columbia’ 
metal alloy an 
The smoothing down of the irregularities in the sar- 
face of atrain is done to reduce the velocity of these air 
currents and limit the air resistances mainly to those 
due to displacement at the engine, and replacement at 
the last car of the train. 

Closely allied to the questions of sheathing is that of 
To what extent it would 
and 


tapering the ends of a train. 
be possible to conform to the theoretical ** bow ” 


“stern ” form that would probably be suggested by the 
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results of the proposed investigation, would be largely 
determined by considerations of convenience in opera- 
tion. 
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THE ELEMENT OF SAFETY IN SMOKELESS 
POWDER. 

During one of the violent electrical storms which re- 
cently passed over New York city, a powder boat upon 
which was stored a considerable amount of smokeless 
powder was struck by lightning, and a case containing 
fifty pounds of this powder ignited and its contents en- 
tirely burnt up without producing even the semblance 
of an explosion. Stored in the same boat, and adjacent 
to some of the cases which were ignited, were several 
kegs of black powder which, thanks to the non-explo- 
sive character of the smokeless powder, were merely 
scorched on the outside of the kegs. 

The valuable quality of smokeless powders which 
renders them slow-burning and non-explosive, so long 
as they are exposed to the atmosphere or contained 
only within the slightly resisting walls of atin can or 
a wooden packing case, was not the immediate object 
of the patient investigation which has resulted in the 
invention of these powders. The quality of safety 
is incidental to the quality of slow-burning, which is 
the prime requisite of all powders of this class. The 
common black powder, with which we are all familiar, 
is quick-burning ; that is to say, it is converted into 
gas immediately upon ignition, there being practically 
no interval between the moment of ignition and the 
moment of complete combustion. If a small quantity 
of it is ignited in the open, it is burut with practically 
explosive effect, and when it is contained in an enclosed 
or strongly resisting chamber such as a bore of a 
gun or rifle, the whole of the charge is converted 
into gas at the instant of ignition by the primer. 
The curve of pressure down the bore of the gun is 
consequently very uneven, being remarkably high 
over the powder chamber, and falling rapidly to a 
very low point at the muzzle. The manifest advan- 
tages of producing a powder which, as the projectile 
passed down the bore, would burn slowly and pro- 
gressively, giving off increasing volumes of gas corre- 
sponding to the increasing space behind the projectile, 
led to the invention of slow-burning powders, and it is 
still the inspiration of all investigations along these 
lines. 

Other things being equal, the rate at which a charge 
of smokeless powder will burn and be converted into 
gas, is proportional to the pressure to which it is sub- 
jected. A stick of powder may be held in the hand at 
one end, while it is burning at the other end, the rate 
of combustion under atmospheric pressure being very 
slow; but, if the same stick is burnt in a closed vessel 
where there is a consequent rise of pressure due to the 
gases which are given off, the rate of combustion will 
increase proportionately to the pressure. 

In the remarkable incident to which we have referred, 
we are informed by Messrs. Von Lengerke and Detmold, 
of this city, the owners of the powder boat which was 
struck by lightning, that the corner of the cabin struc- 
tures on deck was shattered, and the whole of it burst 
into flame. Captain Jensen, of the boat, after rowing 
his wife ashore, pluckily returned to the powder boat 
and commenced to put out the flames. While he was 
thus engaged on deck he pereeived what he describes 
as a muffled sound like the blows from a succession of 
air waves, striking the deck beneath him, and on open- 
ing the door leading to the hold of the vessel, found 
that the fire had communicated to a number of wooden 
eases filled with five-pound tins of smokeless ‘*‘ E. C.” 
powder. The pressure due to the ignition of the pow- 
der had burst open the tops of the tins and blown off 
the cover of the wooden packing case, after which 
the contents had burnt up without doing any further 
mischief beyond scorching the surrounding cases and 
black powder kegs. The incident affords a remark- 
able proof of the impossibility of exploding this type 
of powder in the shape, and under the conditions in 
which it is ordinarily handled, shipped, and stored. 

—_ 00 OO” 

A NEW GAS BATTERY. 

A Savannah inventor, Mr. Andrew Plecher, has de- 
vised a most interesting gas battery. The generation of 
the current is effected by the direct chemical union of 
two gases—oxvgen and hydrogen, forinstance It is well 
known that certain substances, such as palladium and 
platinum, or other metals of this group, have the 
peculiar effect of causing the anion of two such gases 
when brought together on its surface. In the ‘* Doebe- 
reiner ” lamp, for instance, where a mixture of hydrogen 
and oxygen impinges upon the platinum in a finely di- 
vided condition, the surface action of platinum causes 
the two gases to unite and to heat the platinum 
red hot, which in turn automatically ignites the 
gases. The chemical union of the two gases in such 
case is attended by the correlated phenomenon of heat, 
for the reason that the interatomic action produces a 
series of short circuit couples whose resistance gives 
heat instead of electric current. 

Mr. Plecher’s invention is designed to prevent this 
production of heat, and to get its correlative equiva- 
lent iu electric current by separating the positive side 
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of the atoms from the negative side, and by thus segre- 
gating the positive from the negative forces to carry 
them off in an extraneous circuit which permits it to 
be used in a controllable electric circuit. Briefly, the 
invention consists in a cell whose body structure is 
of some porous material which is homogeneously 
filled throughout the entire structure with platinum, 
or its equivalent in a finely divided condition. This 
cell body has brought to its surface on one side one of 
the gases, and on the other side the other gas, and the 
cell is provided with two gathering electrodes of great 
superficial extent, one of them bathed in the hydrogen- 
saturated surface of the cell and the other in the oxy- 
gen-saturated surface of the cell, whereby when the 
hydrogen and oxygen unite through the action of the 
finely divided platinum the two electrodes will gather 
the liberated forces of opposite polarity as union takes 
place between the atoms, and carry them off through 
the conducting wires of an extraneous circuit. 
+8 to —_—_— 
AN INTERESTING CLOCK. 

Messrs. William Potts & Sons, the well-known clock 
makers of Leeds, England, have just constructed for 
that city what is claimed to be the greatest horological 
achievement of the century. The clock is a huge one, 
and in it are combined many features of the most re- 
markable clocks in the world, such as those at Berne 
and Strasburg Cathedral. 

The huge clock dial, which is of polished copper with 
the figures inscribed upon it in blue, is flanked upon 
either side by a wail-clad knight, each holding above 
his head a battle-axe, which serves to strike the gongs 
at the quarters and hours. Above the clock, upon a 
kind of perch, stands a large cockerel. In front of the 
dial is a platform. 

When the quarters of the hour are reached the mail- 
clad knights strike their gongs. Immediately on the 
left hand side of the dial a door opens automatically, 
and there issues forth a British soldier in full uniform. 
When he reaches the center of the platform he halts 
and salutes in precise military manner. He then passes 
on to the left, and is followed by a kilted Highlander, 
who repeats a similar performance when he reaches 
the middle of the platform. Then comes an Irishman 
in the old dress of his country, brandishing a shille- 
lah ; then a Canadian boatman with his paddle, and 
finally, a Hindoo, wearing his turban and loin cloth. 
When the figures have passed round the platform they 
disappear from sight through another door, which 
closes automatically upon the last figure’s exit. Then 
the cockbird overhead flaps its wings, raises its head, 
and gives three lusty crows. The figures are manu- 
factured of copper bronze, while many of the other 
parts of the clock are constructed from gun metal. 
The escapewent is the double three-legged gravity by 
Lord Grimthorpe, who is probably the greatest living 
authority on clocks and bells. 
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INQUIRY CONCERNING WATER TUBE BOILERS. 


The British Admiralty are going to hold an exhaus- 
tive inquiry in connection with the respective advan- 
tages of the water-tube boiler and the cylindrical boiler 
as used in the British Navy. The committee consists 
of seven members: Vice-Admiral Sir Compton Dom- 
ville, president, who has had under his command ves- 
sels equipped with both types of boilers ; Mr. List, the 
superintendent engineer of the Cunard Steamship 
Company; Mr. Milton, chief engineer-surveyor of 
Lloyds Registry of Shipping ; Prof. Kennedy, formerly 
professor of engineering at University College; Mr. 
Smith, an engineer in the Royal Navy holding the po- 
sition of inspector of machinery ; and another gentle- 
ian whose name is not yet divulged. The committee 
will ascertain, practically and experimentally, the rela- 
tive advantages and disadvantages of the Belleville 
boiler for naval purposes as compared with cylindrical 
boilers; will investigate the causes of the defects that 
bave occurred in these boilers, and in the machinery 
of ships fitted with them. The committe will then re- 
port as to how the defects may be remedied, or averted 
altogether, and will also report upon the other types 
of machinery employed in the vesseis. In short, the 
committee of inquiry will completely overhaul all the 
various types of machinery employed in the British 
Navy, and then report as to which is the most reliable, 
trustworthy, and efficient. To enable them to carry 
out their practical experiments, the “ Hyacinth,” which 
is supplied with water-tube boilers, and another cruiser 
fitted with cylindrical boilers, will be placed at their 
disposal. Copies of the reports of all the defects of 
machinery and boilers that were developed during the 
recent maneuvers of the Channel Squadron will be 
handed to the committee, and they will inspect the 
vessels in which the accidents occurred. 

THE question of the gender of the word ‘‘automo- 
bile” has just come up for adjudication by the French 
Academy and the ‘‘Immortels” have decided to make 
it masculine. Many French purists disagree with the 
Acadewy. Still it seems eminently proper to make the 
rattling combination of iron and fire, or electricity, 
masculine, 
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THE HEAVENS IN SEPTEMBER. 
BY HENRY NORRIS RUSSELL, PH.D. 

The shortening days of September bear witness to 
the sun’s continued southward progress. On the 
morning of the 28d the sun enters the sign of Libra, 
and, in the language of the almanacs, “ Autumn be- 
gins.” With the change of season it is as well to take 
our monthly glance at the stars at an earlier hour— 
9 P. M. in the middle of the month. 

Right overhead is Cygnus, with Aquila on the south 
along the Milky Way, and Sagittarius setting below. 
Lyra is west of the zenith, and Hercules, Corona, 
Bodtes, and Ophiuchus fill up the western and north- 
western sky. The Little Dipper extends horizontally 
to the left of the pole, and the Great Dipper is just 
below it. 

Due south of Cygnus, and east of Aquila, is the 
little lozenge of Delphinus, or ** Job’s Coffin.” Capri- 
cornus and Aquarius are to the south and east, and 
low down on the southeastern horizon the solitary 
first-magnitade star Fomalhaut marks the constella- 
tion of the Southern Fish. Aries and Pisces are low 
in the east, and the Pleiades have just risen. Higher 
up is the brilliant array of Pegasus, Andromeda, and 
Perseus, and far to the northward Capella is once more 
visible. 

THE PLANETS. 

Mercury is morning star till the 18th, when he passes 
superior conjunction and becomes evening star. He is 
too near the sun during the month to be well seen 
with the naked eye. 

Venus is by far the most conspicuous ornament of 
the morning sky, rising before 2 A. M. all through the 
month. On the 16th she reaches her greatest eastern 
elongation. Though past her time of greatest bright- 
ness, she is still very brilliant, and can be easily seen 
in the daytime when properly pointed out. At noon 
on the 19th she is about 3° due north of the wan- 
ing erescent moon, and should be easy enough to 
find. 

Mars is a morning star in Gemini, rising about 1 A.M. 
in the middle of the month, but is not vet conspicu- 
ous. He is less than 10° west of Venus on the Ist, but 
since Venus is moving eastward much more rapidly 
than he is, the distance increases to over 20° during 
the month. 

The presence close together in the morning skies of 
the two planets which are nearest our own may 
furnish occasion for speculations about their possible 
habitability. 

Far as we are from any definite conclusion on the 
subject, it is interesting to note that the results of 
certain recent investigations seem to reverse generally 
accepted notions by indicating that forms of life 
similar to those of the earth might have a better 
chance of surviving on Venus than on Mars. 

Among the conditions evidently essential for such a 
survival are, first, a rotation of the planet sufficiently 
rapid to avoid overheating by day and undue cooling 
at night; second, the presence of an atmosphere and 
of water ; and, last but not least, a mean temperature 
of the planet’s surface between the freezing point and 
about 150° Fahrenheit. 

The first of these conditions is fulfilled for both 
planets, as has long been known in the case of Mars, 
and as the recent spectroscopic work of Belopolsky 
proves in the case of Venus, 

It has reeently been shown that the density of the 
atmosphere of Venus at her visible surface is much 
less than that of the earth’s at sea level. But if, as is 
often supposed, the visible surface of Venus is a con- 
tinuous layer of clouds, the lower layers of her atmos- 
phere beneath this veil may be as dense as the earth's, 
or even much denser ; and such extensive clouds imply 
abundant water. 

The atmosphere of Mars, on the other hand, is shown 
by spectroscopic evidence to be very much less dense 
than the earth’s, and there are very few, if any, clouds 
In it. 

But the most important of the recent investigations 
in this connection deal with the question of tempera- 
ture, 

Venus receives twice as much light and heat from 
the sun as does the earth and Mars less than half as 
mach as the earth. A part of this light and heat is re- 
flected by each of the planets, and does not wart it. 
Che rest is absorbed, warming the planet, and is then 
slowly radiated into space again. The rate at which 
this radiation takes place depends upon the planet's 
surface temperatare according to a known law, so that, 
'' we know the amount of heat that the planet ab- 
‘orbs and then radiates, we can attain a fair approxi- 
‘hation to its surface temperature. 

: Now, it has been determined that Venus reflects 60 or 
‘) per cent of the light falling on her, and, conse- 
{ueutly, absorbs from 30 to 40 per cent, and that Mars 
reflects about 25 per cent and absorbs 75 per cent ; and 
‘Is estimated that the earth reflects about 30 per cent 
and absorbs about 70 per cent. 
So, taking the amount of heat received by the earth 
om the sun as a unit, we find that Venus abserbs 30 
‘0 40 per cent of twice that amount, or from 60 to 80 
ber cent of the unit. 
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The earth absorbs 70 per cent of the unit, and Mars 
75 per cent of less than half a unit, or about 35 per 
cent of a unit. So it appears that Venus and the 
earth have about equal amounts of heat to radiate, 
while Mars has only half as much. This makes it 
seem probable that the surface temperatures of Venus 
and the earth are about the same, while that of Mars 
is much lower—about as cold at its equator as at the 
earth's poles, 

Of course, the internal heat of the planets may warm 
their surfaces up to any degree. But in its absence it 
ean hardly be doubted that the earth’s surface is much 
warmer than that of Mars. 

The character of the true surface of Venus, below 
the supposed cloud layer, must, of course, remain a 
matter of conjecture. But it is to that hidden region, 
rather than to the ruddy planet, that in the present 
state of our knowledge our imagination is directed in 
the search for a possible inhabited world. 

Jupiter is in Seorpio, and is being rapidly overtaken 
by the sun, so that he is only visible in the early even- 
ing. Saturn is in Sagittarius, and remains visible in 
the southwest about an hour and a half longer than 
Jupiter. Uranus is in Scorpio east of Jupiter, and 
Neptune in Taurus, very difficult to find without a 
telescope provided with circles. 

The comet discovered late in July by Prof. Brooks 
is still in sight. Toward the end of August it passes 
close to the pole, and is visible all night long, but is 
too faint to be seen with the naked eye and is growing 
fainter, as it is receding from both earth and sun. 


THE MOON, 


First quarter occurs on the night of the ist, full moon 
on that of the 8th, last quarter on the afternoon of the 
15th and new moon on that of the 23d. The moon is 
nearest the earth on the 9th and most remote on the 
23d. She makes an unusual number of conjunctions 
with the planets during the month, passing Jupiter on 
the afternoon of the ist; Uranus the same night ; 
Saturn on the afternoon of the 3d; Neptune on the 
morning of the 16th ; Mars on that of the 18th ; Venus 
at noon on the 19th ; Mereury on the afternoon of the 
24th ; both Jupiter and Uranus again on the morning 
of the 29th, and Saturn on the night of the 30th. 
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POLYGLOT CHINA. 


It is true, says the Ostindischer Lloyd, that the in- 
habitants of Peking, Canton, Shanghai, Futwa and 
Amoy speak Chinese; but, as to other parts of the 
country, it is also true that citizens of the places named 
eannot understand the inhabitants any more easily 
than can a Parisian a German. Thus, the position of 
the Chinaman in his own country, where various so- 
called dialects are spoken, is rather peculiar. The 
Chinese dialects have nothing in common with the 
patois, or conversation forms of the language, They 
are used by the highest and lowest classes, the savants 
and the uneducated, and the officials and the coolies. 
The dialect is a language of itself. The various dialect 
forms are related to one another in somewhat the same 
manner as the Arabic to the Hebrew and other Semitic 
tongues, or German to English, Dutch, Swedish, ete. 

If it is desirable to classify the numerous dialects, 
they may be divided into the Canton, Hakka, Amoy, 
Swatow, Shanghai, Ningho, Hainanese and Mandarin. 
The youngest of these is the Mandarin. This dialect 
is not, as generally supposed, the universal language 
of China. The Canton tongue resembles the ancient 
Chinese spoken 3,000 years ago more closely than does 
the Mandarin. The Hakka also shows traces of yreat 
antiquity. It is much older than the Mandarin, and 
almost equals in point of age the Canton tongue. The 
same may be said of the Swatow, Awoy and Shanghai 
dialects. In general, it may be said that the languages 
spoken in southeastern China show traces of the an- 
cient Chinese tongue, while the Mandarin dialect is 
modern. 

In addition to these main divisions, there are many 
quasi-dialects spoken, in some instances, by thousands 
of people. But the same word forms or dialects are 
not used by all persons in a single district, although 
the districts (civic divisions) are, as a rule, much 
smaller than those of the countries of western Europe. 
People only a few wiles distant from each other often 
use totally different dialect forms. In some of the 
large cities, such as Canton, with more than 1,000,000 
inhabitants, we often find several dialect forms in use. 
The variations in the Chinese tongue are so great, in- 
deed. that it is not too much to say that there are as 
many dialect forms in the Flowery Kingdom as there 
are days in the year. 

The most widely spread language is the Mandarin, 
which is used in one form or another in fourteen or 
fifteen of the nineteen provinces forming China. There 
are also northern and southern Mandarin tongues. 
The best northern Mandarin dialect is spoken in Pek- 
ing, while the best southern is spoken in Nankin. A 
third marked form of the same tongue is spoken in 
West China, especially in Tsien-Kiang. People who 
speak the various Mandarin dialects, however, can 
readily understand one anotber. All persons, from 
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whatever part of China, who desire to enter political or 
official life, learn this tongue. 

The other Chinese languages are spoken by compar- 
atively small numbers of people. About 20,000,000, for 
instance, speak Cantonese in one form or another, It 
is used in the greater part of the province of Quang- 
Tong. About one-third of the people of this province 
use the Hakka tongue. Ip its northeastern part, the 
Swatow dialect is also heard. Cantonese is also spoken 
in the Quang-si provinces, There are not 80 mauy 
dialectic forms of the Hakka tongue as there are of the 
Cantonese. Passing up the coast, we find about 3,009,- 
000 people speaking Swatow. In all probability, 
9,000,000 the Amoy dialect, which resembles 
Swatow about as closely as Portuguese does Spanish. 
Still farther up the coast, we find the Fatwa dialect, 
which is used in a district about 150 miles long and 300 
wide, containing a population of 5,000,000. The dia- 
lects of Ningho and Shanghai, although only a few 
miles apart, differ greatly. The Hainanese is spoken 
by the people of Hainan. It is related to the Amoy 
and Swatow dialects—slightly resembling the Japanese 
—and is spoken by about 3,000,000 people. The inhab 
itants of the vicinage of Sutshu, between Japan and 
Formosa, also speak Hainanese. 

The official language of China is the Pekingese (a 
Mandarin dialect), which is spoken by 200,000,000 peo- 
ple. The Court has to have interpreters. 

All the Chinese who come to the United States are 
from Canton and its near neighborhood, and conse 
quently speak the Cantonese dialect, 

The Chinese are not generally educated. About one 
man in every hundred can read and write, and about 
one out of a thousand women, 

Foreigners can seldom do more than learn one dia 
lect in a lifetime. To speak one dialect, it is necessary 
to know at least 6,000 words. One well-known trans- 
lator of the Chinese classics did not speak enough 
words to be understood by his Chinese servants. 
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THE DEATH OF PROF. J. E, KEELER. 

The death of Prof. James Edward Keeler, Director 
of the Lick Observatory, at Mount Hamilton, on 
August 12, is an irreparable loss to that branch of science 
of which he was so conspicuous an ornament. 

Born in La Salle, Illinois, forty-three years ago, he 
early manifested an inclination toward astronomical 
research. A graduate of Johus Hopkins University, 
he at once entered upon the practice of the profession 
to which he had determined to devote his life. In 187s 
he participated in the Colorado expedition for observ- 
ing the total eclipse, and was afterward a colleague of 
Prof. Langley in the famous expedition to Mount 
Whitney in California. 

Later he studied with Quineke, at Heidelberg, and 
Helmholtz, of Berlin, and on his return attached him- 
self to the Allegheny Observatory as assistant. When 
Prof. Langley retired from Allegheny, Prof. Keeler took 
his place as chief astronomer. Under his direction 
that observatory gained its highest position among 
astronomers in the field of original discovery, Prof. 
Keeler devoting his special talent to the advancement 
of the science of stellar spectroscopy, and achieved 
great fame for his discoveries in this abstruse and 
difficult branch. In 1898 be was chosen Chief Director 
of the Lick Observatory, and under his capable man- 
agement the powers of its great instrument were de- 
voted to the highest uses. 

Prof. Keeler, while an enthusiast in his favorite 
science, was at the same time extremely conservative 
The ambition to shine in popular estimation was e1 
tirely lacking; consequently, the work which he ac- 
complished can be truly estimated only by the great 
ones in astronomy who work less for sensational ap- 
plause than for established results, 

Prof. Keeler’s researches on the sun were profound 
and successful, and his lectures, given from time to 
time before the academical societies of the West upon 
this subject, were remarkable for their lucidity jand 
brilliant conclusions. 

Prof. Keeler’s chief claims to distinction were based 
upon a work—not yet complete—of studies of nebnia, 
from which much was hoped for. His observations 
upon the great nebule of Orion, published in the 
SCIENTIFIC AMERICAN of May 13, 1899, gives an im 
pression of the scope of a work which was designed to 
distinguish the new epoch in astronomical research. 


AWARDS AT THE PARIS EXPOSITION. 

Forty-two thousand seven hundred and ninety ex 
hibitors out of 75,531 have received awards af tlic 
Paris Exposition. The United States obtained 1,81 
awards, of these 220 486 
medals, 588 silver medals, 422 bronze medals, 270 honor- 
able mentions, and a long list of gold, silver and bronze 
medals of collaborators. In the last Exposition only 
1,000 prizes, including those for collaborators, were 
given. The prizes were as follows: Grand prizes, 55; 
gold medals, 214: silver medals, 300; bronze medals, 
246; honorable mentions, 229. The of those 
who received grand prizes or gold medals have been 
made public, 
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LOCOMOTIVE SNOW PLOWS IN EUROPE. 

Owing to the heavy snowfalls during winter the 
lines in central! Europe are greatly interfered with in 
their traffic: in the north of England, the running of 
trains is often interrupted during the first fortnight of 
February ; and in Scotland a passenger train, blockaded 
by snow, sometimes has to stop in the open country for 
an entire night 

This has called attention to the measures to be taken 
to prevent railway tracks from becoming buried ander 
snow as the result of severe storms, 

At present we have fences, and small masonry walls, 
or what are calied ‘“‘snow fenders”; and also snow 
barriers, such especially as those used upon the Cape 
Cod section of the New York, New Haven and Hart- 
ford Railroad. In Saxony, still an- 
other arrangement has been devised 
to prevent the accumulation of snow 
upon rails and in This 
consists of finely meshed nets of 
iron wire, expanded metal (metal 
or of fiber, 
interstices about 


cuttings 


deployé), cocoa 
which have of 
11g inches and are strung in lengths 
of 18 feet by 5 feet in height. They 
are fastened at the top and bottom 
to ropes stretched between poles, 
similarly toa tennis net. Old rail- 
way ties often serve as the poles. 
This net opposes no obstacle to the 


even 


wind, although it perfectly arrests 
the snow. 

When the means of protection are 
unable to resist 
of the common type are mounted 


the snow, plows 


temporarily upon the locomotives. 
These attachments may be dis- 
mountee when it is desired. 
They do very effective work at a 
speed of 24 miles an hour, when 
the snow does not exceed a depth 
of 20 inches. But if the heaps of snow are unman- 
ageable, cover everything, and fill up in the cut- 
tings, recourse has te be had to more powerful means, 
to the centrifugal snow plow, a machine invented in 
the United States by Mr. Rocca as long ago as 1887, 
and subsequently improved. 

The most important part of this snow plow is a vane- 
wheel, mounted on a shaft, driven by atwin engine, 
the cranks of which are placed at right angles to each 
other. 

An iron bar screwed to the head of the shaft, the 
two ends of which are secured to two of the blades, 
serves to break up the snow. The rapidly rotating 
vanes collect the snow and hur! it across a skirt se- 
cured to the periphery of the drum containing the 
The skirt can vertically inclined to an 
angle of 45 The engine is constructed for an effective 
pressure of 150 pounds. The diameter of the cylinder 
and the of the stroke are 
both 22 inches. The bladed wheel 
has a maximum speed of 180 revolu 
Steam is supplied 
by a coiled 


80 


wheel, be 


length 


tions per minute 
from the locomotive 
copper pipe. Another pipe of si:mi- 
lar form permits part of the steam 
to escape from the cylinders of the 
engine used in driving the plow, 
and pass out of the exhaust in the 
of the locomotive. A 
pipe, branching the 
the and 
accumulation snow, 


smoke-box 
steam 
main pipe, dram 
meits the of 
which would tend to clog the ma- 
chine. 

Tests 


lines 


from 
enters 


made 
showed 


on the Hangarian 
that freshly fallen 
snow not more than 7 feet high can 
The tra- 
jectory described by the discharged 


be easily cleared away. 


stream of snow is 150 feet long and 
50 feet high. If the skirt is inclined 
60° the height of the trajectory is 65 


feet - but the distance is reduced to 
100 feet. 
The consumption of steam is 


great; the locomotive can furnish 

the necessary amount only for ten minutes at a time, 
and must then stop to generate a fresh supply. When 
the snow is more than 7 feet high, it is often necessary 
to use under these 
conditions steam can be furnished only for five minutes 
at a time, by the locomotive used for the purpose. 

- a + Oe 

German Hydraulic Plant. 


two or even three locomotives: 





One of the most recent of the German hydraulic 
plants is that which has been erected at Marbach, 
utilizing the force of the Neckar. The station will 
give 400 horse power at low water and 1,100 at average 
level. Four turbines of 1314 feet are used, placed side 
by side ; the height of fall varies from 8% to 10 feet. 
The turbines have been made at the Voth factory, of 
Heidenbeim, and the electrical apparatus by the 
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Schuckert Company, of Nuremberg. To each turbine 
is connected directly an alternate current dynamo giv- 
ing 11,000 volts. The electrical energy is transmitted 
to Stuttgart, a distance of 12 miles, mainly by overheaa 
conductor, which extends as far as Prag, where a sub- 
station has been established ; the tension is reduced 
from 10,000 to 3,000 volts, and two cables lead to the 
second sub-station of Stockach and to the main sta- 
tion in Marienstrasse ; in both the latter a part of the 
alternating current is transformed to direct current. 


~~ 





Chronic Brass Polson, 
Metallic poisoning in its various forms is quite fre- 
quent in certain industries. It is specially common in 


those employed in lead works and with painters who 





FORM OF ROTARY SNOW PLOW USED ON HUNGARIAN RAILROADS. 


use lead colors. Those who use hair dyes and cos- 
metics containing lead also frequently suffer, and water 
passing through new lead pipes also is responsible for 
some cases, Other forms of metallic poisoning are less 
common. Copper poisoning is not generally observed, 
although it way occur in those engaged in operations 
in which either the metal itself, or its alloy with zine, 
namely brass, enters. A study has been made of this 
condition as it occurs among artisans in brass in Birm- 
ingham, England, and The Medical Record recently 
contained an editorial upon the subject, from which we 
glean the following: 

The patient is likely to be a young workman, pre- 
senting a more or less markedly anxious expression, 
with a thin and haggard face, a sallow complexion and 
an unhealthy and wasted appearance. He complains 
of gradual loss of strength, of adry and hacking cough, 
and cold sweats, pain in the chest, loss of appetite, 
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REAR VIEW OF PLOW, SHOWING COILED COPPER STEAM PIPE. 


and progressive emaciation in addition raises a suspi- 
cion of pulmonary tuberculosis. The nature of the dis- 
order is not clear, and treatment fails to give relief. 
An examination of the teeth shows a typical green line, 
probably due to deposition of copper. As the disease 
progresses emaciation becomes conspicuous, with loss 
of strength and tremor. Headache is almost always 
present, as well as neuralgia. Asa rule, digestive dis- 
turbances are present, with loss of appetite and occa- 
sional nausea and vomiting. There may bea dry, 
tickling cough. Symptoms of catarrh are not uncom- 
mon, and there is a sense of dryness or discomfort or 
contraction in the throat and a metallic taste. A feel- 
ing of oppression or nervousness, sometimes intense, is 
common, also repeated attacks of faintness and sinking 
in the morning or at work. There is profuse perspira- 
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tion, staining the linen, the hair is green, and there 
also are many other bad features of the disease, but 
phosphorus pills and dilute phosphoric acid yielded 
satisfactory results. The use of milk asa beverage 
was found to be of distinct advantage. 
————— + Ore = - ————— 

Utilization of Sugar Beet Waste as Manure. 

No satisfactory process has been found until recently 
for utilizing waste materials which accumulate so rap- 
idly in German beet sugar factories. The problems 
which were the most difficult to solve were how to re- 
duce to a useful form the valuable ingredients remain- 
ing in the mass, how to obviate the unpleasant odors, 
and to dispose of the dangerous waste water. These 
difficulties were particularly felt in establishments 
which produce sugar or aleohol 
from molasses, the residuum, known 
as brown lye or molasses dregs, being 
a waste substance which it was 
found difficult to dispose of satis- 
factorily. When emptied into riv- 
ers, through sewers, it resulted in 
the death of fish. When the lye 
was reduced chemically the pro- 
ducts of combustion escaping from 
the chimney made offensive odors 
in the neighborhood. It was found 
that the manuring of fields with 
waste materials of this sort is ad- 
vantageous because the soil thus 
receives back in easily assimilable 
form useful matter of which the 
beet deprived it in its growth, es- 
pecially potassium and nitrogen. 
This molasses lye cannot now be 
conveniently used with manure, ow- 
ing to the large quantity of water 
which it contains, which makes its 
transportation too expensive. It 
cannot be used in its concentrated 
form on account of its inconven- 
iently stiff and sirupy form. A process has been in- 
vented which obviates all the diffienlties named above. 
Molasses lye is changed into a dry substance, which can 
be stored and eventually easily scattered over the field. 

The United States consul at Magdeburg states that 
a recent issue of The Hanover Journal of Agriculture 
and Forestry gives the following analysis of the pro- 
duct: Nitrogen, 3°22 per cent, of which 2°74 per cent is 
nitrogen soluble in water (of this 0°7 per cent is am- 
monia nitrogen and 0°09 per cent saltpeter nitrogen); 
phosphoric acid, 0:13 per cent, of which 0°04 per cent is 
phosphoric acid soluble in water; potash (soluble), 
10°74 per cent ; carbonate of lime, 25°99 per cent. 

The value of the manure is 3°05 marks (72°59 cents) 
per centner (110 pounds). It is said that molasses sugar 
refineries and molasses distilleries will be able to secure 
higher net profits from this manure than now result 
from the manufacture of saline and potash, and that 
the process is of considerable value 
from a hygienic standpoint. The 
inventor believes that the applica- 
tion of the process can be extended 
to waste materials of other indus- 
tries, and perhaps also to sewage 
matter. 

——-— eee ——__ 
English Red. 

Iron oxide is a material of con- 
siderable importance, though not 
wanted in very large quantities, asa 
polishing agent for glass, etc., and 
also as a coloring matter. It is not 
used in the pure state, but the ad- 
mixtures and impurities must be 
restricted to within certain limits. 
It is a bye-product from the manu- 
facture of sulphurie acid, alum, and 
of vitriol from pyrites. Hardness 
and fineness are the chief requis- 
ites. In testing such natural or 
artificial preparations, the sub- 
stance is not further ground, but 
dissolved in hydrochloric acid, and 
the iron, alaminium, calcium, mag- 
nesium, and copper contained in 
the filtrate are determined. The 
residue is essentially silica ; farther mica, quartz, feld- 
spar, substances which can be distinguished under the 
microscope, and which give clues as to the origin of 
the material. Good English red is an expensive sub- 
stance, and should contain a high percentage of iron 
oxide, 90 per cent and more. No hard impurities can 
be tolerated. 
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A New 
A new fruit was recently exhibited to the Fellows 
of the Royal Horticultural Society, in London. The 
plant bearing it is a hybrid between the raspberry and 
the common blackberry. The taste of the fruit com- 
bines the flavors of the dewberry with that of the rasp- 
berry, and it comes into bearing as the raspberries are 
failing. 
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THE SILK-PRODUCING SPIDER OF MADAGASCAR. 

Some very interesting experiments have just been 
made at the Professional School of Tananarive with a 
view to rendering practical to a certain degree, the 

utilization of the thread of the silk-producing spiders 
indigenous to the great island of Madagascar. Visitors 
to the Exposition will have an opportunity of seeing 
specimens of the splendid fabric wanufactured from 
this material. Some dithyrambic articles have already 
appeared in the Parisian papers announcing to the 
public at large a new industry—that of * araeiculture,” 
destined to take a place alongside of sericiculture. 

** The spider, the ugly spider is preparing marvelous 
richesforus. . . Tananarive is going to dethrone 
Lyons. The banks of the Rhone are no longer to be 
the only ones to rear silk producers, for the Imerina 
already counts her own.” It is well to reduce things 
to more modest proportions, and I am going to present 
them in their true light. 

The author of the article that 1 have just cited says 
himself that the *‘ Halabé” (as the Malagashes eall the 
silk-producing spider) is quite difficult to reproduce, 
since the female, which alone yields the thread, is so 
ferocious and ravenous that the male cannot approach 
her except with the greatest precaution, and not until 
after he has assured himself of her feelings ; for, in 
most eases, she kills and eats him. So these insects 
wultiply only in certain favored places, such as the ex- 
tensive woods of mango trees of the royal gardens in 
the vieinity of Tananarive, where they do not devour 
(n+ another, since they are there assured of an abun- 
dance of food. 

Under such unfavorable conditions it is almost im- 
possible to hope for an unlimited artificial rearing, as 
with the silk worm, and it seems to be inevitable that 
we shall have to confine ourselves to an exploitation of 
the spiders that live in these privileged localities, tak- 
ing care not todecimate or destroy them. This simple 
exposé suffices to demonstrate that it is impossible to 
count upon the utilization of these arachnids as a 
genuine industry. Nevertheless, we may 
hope, from the experiments made, to de- 
rivea certain advantage, on a small scale, 
in having for our objective only the manu- 
facture of exceedingly rare and valuable 
fabrics. 

At the beginning of last winter I visited 
the Professional School of Tananarive 
founded by General Gallieni in the old 
palace of the queen and its adjoining 
buildings. This institution will prove 
one of the most fruitful of the General's 
works in Madagasear, if its directors are 
able to maintain it in the eminently prac- 
tical way that has been traced out for 
them. The young Malagash pupils at- 
tend the lectures with the greatest assid- 
uity, and they and the professors and 
monitors vie with each other in zeal. 

During the course of my visit, I had an 
opportunity of seeing the operation of 
reeling the silk from the spider performed 
under my eyes, and was enabled to pho- 
tograph the different phases of this very 
curious process. In the first place, the 
spiders are brought from the country 
in light baskets by Malagash women on 
the very day upon which the silk is to be reeled. It 
is important, in fact, that they shall be left shut up to- 
gether for but a short time, since they have an unfor- 
tunate habit of devouring one another, and the risk 
would be run of eventually finding nothing but the 
single survivor! The operator then proceeds as in 
reeling silk, that is tosay, he unites several threads and 
twists them at the same time that they 
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ing of the thread at the same time, an ingenious system 
has been devised that gives excellent results. 

The spiders thus undergo a complete reeling without 
resistance, and when they are “empty ” they are re- 
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SPIDERS IN THE GUILLOTINE REELING-BOXES 


placed by others, ‘Those which have been operated 
upon are placed for convalescence in a “ park ” con- 
structed for the purpose and consisting of bamboo 
planted in the ground and connected by strings so as 
to form trellises. After a few days’ rest in these, those 
that have not been devoured are taken out in order to 
be submitted to another reeling. 

The silk of the Halabés is of a wonderful color. A 





THE REELING APPARATUS. 


thread of gold could not be more brilliant nor of a 
purer yellow ; but no attempt has been made to wash 
these threads prior. to their being woven, as is done 
with silk worm threads, and perhaps such washing 
might remove this brilliant natural color. But there 
would remain the tenuity, elasticity and tenacity, 
which, it is said, are much superior to those of ordinary 
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silk ; and this would permit of the manufacture of 
wonderfully fine fabrics of extreme flexibility and of a 
strength destined to defy ages. 

The merit of this original discovery is due to Father 
Camboné, a Catholic missionary in Madagascar, who was 
the first to endeavor to turn the thread of the silk-pro- 
ducing spider (Nephila Madagascarensis) to account. 
Like the Malagashes, he contented himself in the first 
place with collecting the innumerable webs of the spi- 
ders that abound in the gardens of the Mission, and in 
carding and spinningthem. He wove fabrics that wer« 
absolutely unwearable aud of a coarse aspect, owing to 
the irregularity of the threads. He then endeavored 
to improve his thread by reeling it directly from the 
abdomen of the spiders, which he inclosed in match 
boxes, and was thus the inventor of the process now 
employed at the Professional School of Tananarive. 
Nevertheless, it appears that Reaumur attempted the 
reeling of the threads of living spiders in 1710, in oper- 
ating upon the Epelre of France, arachnids of small 
size, of which, according to his calculations, it would 
require 700,000 to yield a pound of silk. 

But I doubt whether the echo of sech researches ever 
reached the ears of Father Camboné at Madagascar, 
any more than the experiments of Raimardo Maria de 
Tremayer in Spain or of Aleide d’Orbigny in America; 
80, we may, without injustice, allow the good Father 
all the merit of bis discovery, It is, therefore, to him 
alone that the traveling spiders which the government 
is going to send from Madagascar to Paris on board of 
comfortable packet boats of the Messageries Maratiwes, 
for operating before the international eyes of the visit- 
ors to the Exposition, will have made this glorious 
trip. Thanks to him, they will become acquainted 
with the mildness of our climate and the succulence of 
the French flies that will be officially served up to thei 
at their meals.—G, Courtellemont, in Le Monde Illustré 

> -o- > —__ —__- 
Process for Preserving Wood, 





Mr. Fritz Hasselmann has invented a process for pre- 
serving wood. It is cailed the xylosete 
process, and consists in boiling the wood 
in asolution of metallic and winera! salts, 
under a pressure varying from 15 pounds 
to 40 pounds per square inch. The solu- 
tion is composed of the sulpbates of cop- 
per and iron crystallized together in the 
proportion of 80 per cent of copper and 
20 per cent of iron, alumina, and a salt 
which is mined at Stassfurt, in Germany, 
called *“‘kanit.” This latter chemical is a 
compound of sulphate of potash and 
magnesia and chloride of magnesia. The 
properties that this solution exercises upon 
the woods so treated are the withdrawal of 
the sap and its dissolution with the liquid, 
the destruction of the germs of decay by 
the action of the copper, and a chemical 
formation, by the iron, which is insoluble 
in water, with the cellulose or woody fiber, 
Several experiments have been carried out 
with wood which has been treated by this 
process near Vienna, The treated wood 
was utilized as props in the vineyards and 
never displayed the slightest tendency to 
decay. Sleepers treated by this process 
have also been employed on the Bava- 
rian government railways, and it has been found that 
even the softest woods are rendered as strong and as 

durable as oak by the solution. 

- 2-e-@ 
The History of Babylon. 

We may soon, says The Literary Digest, be in a 
position to study the lost history of Babylon, as 
we can now study that of Greece and 





are reeled, so as to produce a thread of 
the desired size. 

As for the spiders, they are placed in a 
frame in groups of one or two dozen. It 
is important not to mutilate or wound 
them during the operation, since they 
are capable of being submitted to four or 
live saecessive reelings in a month, rep- 
resenting about four thousand yards of 
thread, At the Professional School of 
Tananarive the idea has occurred to place 
‘he spiders in what are called “ guillo- 
lines,” the crescents of which hold them 
vetween the abdomen and corselet. Their 

gs are turned back upon the corselet 
‘ud their abdomen emerges from the side 
i which the unwinding and twisting of 

ie thread isdone. The Malagash girls, 

' performing this delicate operation, 

uch the end of the abdomen of the pris- 

ters with the finger and then gently 

‘ithdraw the latter, thus earrying along, 

& single bundle, the twelve or twenty- 

ur threads toa hook that unites them 

‘0 a single one, whence they afterward 

art for the bobbin upon which they are 

be wound, 

[n order to effect the reeling and twist- 
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Rome. Ina recent lecture at the Indus- 
trial Art Museum at Berlin, Prof. De- 
litzch, the celebrated Orientalist and ex- 
plorer, stated his hope, says Biblia (June), 
“that in a short time it will be possible 
to reconstitute the history of Babylon 
from its monuments, Contemporary in- 
scriptions on monuments show that the 
excavators are unearthing the relics of 
a prehistoric epoch antecedent to the 
period to which we assign Abraham 
The list of kings will furnish an excel- 
lent foundation for the historical recon- 
struction of the epoch.” 

This has been made possible by the 
discoveries of the expedition sent out by 
the German Oriental Society under the 
direction of Koldewey. Nebuchadnez- 
zar’s favorite temple has already been 
explored, and the excavators are now 
attacking “the edifice proper, in which 
Cyrus signed the edict authorizing the 
return of the Jews to their own land, 
and in which Alexander died.” 

————— 2+ oe 

Ln the Palace of Optics at the Paris Ex- 
position 800 or 900 vacuum tubes are used, 
producing a remarkable effect. 
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Sorrespondence. 


Alr Resistance to Moving Bodies, 
To the Editor of the ScIENTIFIC AMERICAN : 

The newspaper reports of Mr. Adams’ experiments 
with air-splitting trains, and the ill-considered theories 
which he bas taken the trouble to publish, lead one to 
) vonder why he adopted such an expensive and cum- 
'ersome plan of proving the fallacy of these theories, 
which even the highly colored accounts referred to 
establish beyond dispute. The speeds claimed were 
not extraordinary, taking the capacity of the engine 
and the weight of the train into account, except when 
descending the grades, and even the maximum speed 
of i102 miles per bour has been equaled, with a heavier 
train, on one of the level roads between Philadelphia 
and Atlantie City. 

If air resistance is such a dominant factor in the con- 
sumption of the power of the engine, why did not Mr. 
the grades? Either this 
resistance does not exist, or else Mr. Adams’ housings 
did not remove it. We are all familiar with the re- 
markable run, made on one of the Chicago and Buffalo 
roads, a few months ago, when a very commonplace 
locomotive, with a heavier train, on about an equal 
Adams’ train by several miles 
figures cannot at present be 


Adains’ train run faster on 


grade, out-raced Mr 
per hour. The 
giveu, but the statement is approximately correct. It 
is also a well-established fact that the drawbar pull or 
traction effort of the engine does not increase on level 
roads with the higher speeds, except under accelera 
tive stresses, which, of course, are at all times propor- 
tionate to the inertia of the train and the increase in 


exact 


speed. On the contrary, it has been shown by tests, 
published in The London. Engineer, that at certain 
uniform speeds, above fifty miles per hour, the tractive 
power demanded is even less than at lower speeds, 
What becomes of Mr. Adams’ theories if this 
It was clearly shown that the horse power developed 


is true ? 


was considerably less at these high speeds, back-pres- 
sure and “ wire-drawn ” admission being the chief ob- 
structions to the attainment of higher cylinder power. 
After a certain speed is reached the horse power of the 
engine cannot be increased, and frequently cannot be 
maintained, owing to these difficulties of admission 
and exhaust, together with a limited boiler capacity ; 
and this is the mysterious resistance that has switched 
Mr. Adams off on the wrong track. 

A heavy head wind is not a serious obstruction to the 
attainment of high speeds, in spite of the greater at- 
mospheric density induced thereby, but side winds are 
fruitful causes of late trains, which show beyond ques- 
tion that friction and not air resistance is the arch 
enemy of high speed. In still weather a large body of 
air is swept along with the train, but, moving at lower 
velocities as the distance therefrom increases, shows 
conclusively, although it is a self-evident truth, that 
each stratum of air passes over the next, with much 
less friction, than the innermost stratum would sweep 
over the walls of a train however simooth or unbroken, 
and that this stratum, therefore, although a thin one, 
has practically the same velocity as the train. Any- 
one who has not Jearned this by observation, may do 
so by holdingthe hand close to the outside wall of a 
fast train, below one of the windows. It is surpass- 
ingly strange that such evidence as this should be 
ignored by a student who makes a specialty of this 
interesting subject. W. F. CLEVELAND. 

Penecang, Ontario, Canada. 
the Pan-American 


Kthnology at Exposition, 


BY DR. A. I BENEDICT. 

The 
128 feet in diameter, and has also arranged for a ** Six 
Nation” Indian Exhibit on the grounds, with a repre- 
a 


sentation of 


Exposition has provided a circular building 


the typic * Long House” of the Iroquois 
and an attendance of some sixty Indians, who will be 
engaged in such industries as basket-making, wood- 
work, ete. As these Indians are pagans and have pre- 
served to a great degree their ancient customs, they 
their various 
thanksgiving festivals, dances, and other rites. 

Every precaution will be taken to protect exhibits 
against fire or theft and loss In packing and unpack- 
ing. It is expected, therefore, that a large amount of 
valuable archwological material will be placed at the 
disposal of this department by museums and indi- 


In fact, it is not too early to assure 


will celebrate in appropriate seasons 


vidual collectors 
the public that the promises of such institations as the 
American Musenm of Natural History, the Peabody 
Museam, Uni Pennsylvania, University of 
Chicago, and the Buffalo Society of Natural Sciences, 


ersity of 


as well as the friendly co-operation of the ministers of 
the South American republics, guarantee the success 
of this departmens. At the same time, there is always 
room for more, and as the aim of this department is 
not so much to get together a large miscellaneous col- 
lection of relics as to afford a means of popular in- 
struction in American archwology, it is desired that 
students from all parts of the country shall send on ex- 
hibits or memoranda deseriptive of results obtained in 


their special fields of labor. For example, one exhibit 
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will show the animals domesticated by the aborigines 
of the Western ,Continent, and will explain why the 
lack of large, useful animals capable of domestication 
hampered the development of civilization in the New 
World. 

Through the co-operation of the Department of Agri- 
culture and Horticulture exhibits will be made of the 
plants cultivated in both North and South America 
before the discovery. 

Often the placard is of as great value as the specimen, 
and one of the features of the exhibit will be cases de- 
scribing in brief various types of stone age implements 
and the method of wanufact@ring them. Any student 
of American archeology, who has elaborated some spe- 
cial phase of the subject and wishes to place his work 
before the public may send on manuscript, and plac- 
ards will be made from it, with due credit to the investi- 
gator. While such placards should be illustrated by 
actual specimens, it is not necessary that the specimens 
should occupy a great amount of space, and in many in- 
stances we may be able to supply needed illustrations if 
proper descriptions are sent. One point, however, we 
would like to have made perfectly clear, namely, that 
mercenary collectors will not find the Pan-American Ex- 
position a source of revenue, although there would be 
no objection to a modest advertisement placed in a case 
of relics which are otherwise of scientific value. 

- — —>+e, 
FIRST-CLASS BATTLESHIP “KENTUCKY.” 

With the departure of the first class battleship 
‘* Kentucky ” to join the North Atlantic Squadron, the 
United States Navy is strengthened by the addition of 
the second of a pair of battleships which, because of 
certain novelties in construction, have attracted, per- 
haps, more attention than any other vessels in our 
navy. The ‘ Kearsarge” and the ‘‘ Kentucky” were 
authorized on March 2, 1895, and the contract for the 
construction of both vessels was secured by the New- 
port News Shipbuilding Company, these being the first 
battleships to be undertaken by that now famous vard. 

At about the time that they were authorized Lieut. 
Strauss, of the navy, had proposed that, with a view to 
securing the greatest possible amount of all-round fire, 
the 8-inch guns of the intermediate battery should be 
superposed above the turrets containing the main 
battery of 13-inch guns. The idea commended itself 
to Admiral Sampson, who was at that time Chief of 
the Bureau of Ordnance, and after a considerable 
amount of discussion it was decided to give the pro- 
posed system a trial upon the two new battleships, 
which at that time were known as Nos. 5and6. The 
design of the Bureau of Ordnance was taken in hand 
by the Construction Department and the details of the 
installation of the guns in the double turrets were very 
skillfully worked out by Naval Constructor Woodward. 
Ad vantage was taken of the rapid improvements which 
had been made in the electrical arts to provide a com- 
plete electrical equipment for the operation of both 
the turrets and the guns. The keels of both vessels 
were laid on adjoining slips on January 30, 1896, and 
21 months later, March 24, 1898, both vessels were 
launched with imposing ceremonies ; this being the 
first instance, we believe, of a double launching of 
battleships in the history of our modern navy. The 
** Kearsarge” was the first of the two vessels to be 
completed, the delay, both in her case and in the case 
of the sister ship, being due largely to the incomplete 
state of the armament. The two vessels are practic- 
ally identical, and a description of one will, therefore, 
apply very closely to the other. 

The * Kentucky ” is 368 feet on the waterline, has a 
beam of 72 feet 24g inches, and when the ship is fully 
equipped, ready for sea, with all stores on board and 
a norwal coal supply of 410 tons, her maximum draught 
will be 25 feet 1 inch, and her displacement 11,52 
tons. This is an unusually moderate draught for a 
battleship of over 11,000 tons displacement, and it is 
gratifying to know that these ships and the later ves- 
sels of the ‘* Maine,” the** Alabama,” and the ‘“‘ Georgia” 
classes are to be restricted to the same draught. The 
later battleships of foreign navies exceed these vessels 
in draught by from 1 to 314 feet; thus, the “ Kaiser 
Friedrich,” of the German Navy, draws about 26 feet, 
the French * Jaureguiberry ” 27 feet 9 inches, the Italian 
“Re Umberto,” 28 feet 6 inches, and the British ‘* Ma- 
jestic,” 27 feet 6 inches, while the ‘‘ Italia,” of the Italian 
Navy, draws 31 feet 6 inches ; although it is scarcely fair 
to inclade this vessel, which was launched in 1880, in 
the present comparison. The advantage of a moderate 
draught can searcely be overestimated, and in naval 
operations that are conducted in shoal waters, it may 
easily prove to be the decisive factor. Were our own 
shore the object of attack and the exigencies of the 
campaign demanded that we should act on the defen- 
sive, it would be possible for our ships to retire into 
harbors and channels, into which the attacking ships, 
because of their greater draught, could not enter: 
and if we should be carrying on a campaign in for- 
eign waters, it would be possible for our heavily arm- 
ored battleships to enter bays and harbors and pass 
through straits which would be closed against the 
deeper armored ships of the enemy. 

The defensive qualities of the “* Kentucky” are of a 
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very high order. In the first place, the whole of her 
armor has been treated by the Harvey process, and 
although ton for ton, it is inferior to the Krupp armor, 
its greater thickness will put the ‘“ Kentucky” on 
fairly equal terms, as regards protection, with the latest 
battleships of foreign construction. The waterline 
armor extends from abaft the after superposed turrets 
forward to the bow, and the absence of vertical water- 
line armor from the after turret to the stern is com- 
pensated for by giving the curved protective deck in 
this locality a thickness of 5 inches. The belt extends 
from 8 feet above to a depth of 4'¢ feet below the 
waterline. Awmidships this belt is 1644 inches thick on 
its upper edge and tapers vertically to a thickness of 
91g inches on its lower edge. It also diminishes in 
thickness gradually from amidships to either end, the 
thickness of the bow being about 4 inches, Massive 
bulkheads also extend across the ship abreast of the bar- 
bettes to a junction with the side armor, thus present- 
ing a complete wall of vertical arwor around the engine 
rooms, magazines, and boilers. Above this belt is a 
flat deck of Harveyized steel which is 2°¢ inches in 
thickness. Forward of the turrets this deck is of a 
turtle-back form and 3 inches in thickness. It curves 
down gradually toward the ram bow and is worked 
into the structure of the ram, serving to greatly stiffen 
the latter and to assist in transmitting the shock of 
ramming throughout the whole structure of the vessel. 
Barbettes of 15-inch steel are built up from the pro- 
tective deck to a height of 3 or 4 feet above the main 
deck, and above these are carried the superposed tur- 
rets, the turning gear and ammunition hoists of the 
turrets being protected by the barbette armor. The 
greatest thickness of the armor on the lower half of 
the turrets is 17 inches, and on the upper half, con- 
taining the 8-inch guns, the armor is 11 inches in thick- 
ness. The space amidships between the superposed 
turrets is occupied by a powerful secondary battery of 
fourteen 5-inch rapid-fire guns, which are carried seven 
on each broadside. The whole of this battery is in- 
closed by a wall of 5%4-inch armor, which not only 
protects the guns from direct attack on the broadside, 
but also extends obliquely across the ship and prevents 
the enemy from raking the battery from an end-on po- 
sition. Mounted on the superstructure deck above the 
secondary battery are a dozen 6-pounders, eight of 
which are mounted in broadside, while the other four 
are wounted so that they can fire on the broadside or 
dead ahead or dead astern. On the berth deck are 
eight other 6-pounders, four of which are mounted in 
the bow and four astern. 

The electrical installment of the ‘‘ Kentucky ” is more 
complete than has been supplied on any previous bat- 
tleship, except, of course, her sister ship the ** Kear- 
sarge.” Two 50-horse power motors are installed in 
each turret for turning the same; 20-horse power mo- 
tors operate the ammunition hoists to the 13-inch guns 
and 6-horse power motors perform the same service 
for the 8-inch rifles. There are also special electrical 
motors for elevating the guns, working the rammers 
and blowing the gases out of the bores of the 8-inch and 
13-inch guns. In addition to the plant connected with 
the turrets, electric power is utilized in the operation 
of 10 endless-chain, ammunition hoists for the 5-inch 
and 6-pounder guns. There are also six electric deck 
winches, and the four big boat cranes, which project 
above the superstructure, are also operated by elec- 
tric motors, The ventilating of the ship is performed 
by thirteen electrically-driven ventilating fans, 

The view on our first page, showing the ‘ Ken- 
tucky ” under way, gives an excellent idea of the very 
shapely appearance of this handsome vessel. What- 
ever may be said of the advantages or disadvantages 
of the double-turret system, it cannot be denied that, 
on the score of appearance, there isa decided gain. 
The concentration of the heavy guns at either end of 
the ship and the long line of the 5-inch rapid-fire bat- 
tery, with the 6-pounders above it amidships, has a 
look of simplicity and convenience. If one could 
suggest a feature that would add to her beauty, it would 
be the raising of the free-board from the bow to the 
foremast by the height of one deck, as in the case of 
the ships of the “ Alabama” and ** Maine ” classes. 

The official trial trip of the ““ Kentucky ” took place 
on November 24, 1899, over a measured 33 sea-mile 
course between Cape Ann and Cape Porpoise. The 
vessel was run over the course twice and the mean 
speed for the two rans with tidal connections was 16°9 
knots per hour; the horse power developed by the 
main engines being 11,081°9, and by the auxiliaries in 
use 2365. The coal consumption worked out at 2°63 
pounds per horse power per hour. 


—_— oro 


The Library of the Temple at Nippur. 

Dr. H. V. Hilprecht, of the University of Pennsyl- 
vania expedition into Nippur, has arrived at Constan- 
tinople after having discovered the iibrary at the Great 
Temple, and over 17,000 tablets dealing with literary 
and historical matters. None of them are of a later 
date than 2280 B.C. The remains of the library will 
require five years to excavate. There is every indica- 
tion that the discoveries will give us a complete record 
of the ancient civilization. 
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Science Notes. 

According to The Sanitary Record, meats frozen 
and kept in cold storage for long periods do not undergo 
organic changes in the ordinary sense, but they cer- 
tainly do deteriorate in some intangible way. Aftera 
certain time frozen meat loses some life-principle essen- 
tial to its nourishing quality. 

The British Association celebrate their seventieth 
annual meeting at Bradford commencing September 3. 
The president this year is Sir William Turner, who is 
probably the most distinguished anatomist of the day, 
and he will doubtless deliver an address bearing 
upon a branch of this science. Other lectures will in- 
clude one upon “Animal Electricity,” by Prof. F. 
Goteb; ‘‘ Range Finders,” by Prof. W. Stroud; and 
one for the benefit of artisans, by Prof. Silvanus 
Thompson. The proceedings will be enlivened by the 
various entertainments which always characterize this 
annual gathering of scientists. 

During the celebration of divine service at St. 
Botolph’s Church, Boston (England), while a storm 
was raging, the lofty tower was struck by lightning, 
and a large pinnacle was torn from its place, crashed 
through the roof of the building, and alighted on the 
floor 300 feet below, where it was shivered to pieces. 
The congregation rose to their feet and rushed to the 
doors in terror. The clergy remained at their posts 
and by dint of much persuasion at last restored order 
so that a panic was averted. Fortunately, no one was 
injured, either in the rush for the doors, or by the fly- 
ing fragments of the broken pinnacle. 

The American walnut, which has long been such a 

avorite wood in England, has met a powerful rival 
which threatens to supersede it in the English mar- 
kets. This is the Cape laurel wood, a report upon 
which has recently been prepared under the authority 
of the Imperial Institute of London. This new wood 
is very hard to saw, but planes easily and turns well, 
while the polish that may be imparted to its surface is 
extremely brilliant. It is of a fine rose color, and pos- 
sesses a pretty figure. There is one very prominent 
peculiarity in this wood that causes the workmen to 
sneeze violently and continuously while operating it, 
even with the saw. 

Edward Hale, the well-known English cyclist, has 
recently completed a unique cycling performance, viz., 
the riding of 100 miles per day for a year, Sundays 
excepted, upon an Acatene chainless cycle. The dis- 
tance he has covered is 32,479 miles upon the high 
roads in all parts of the country, Hale was as sound 
in health after he had completed his performance as 
he was when he first set out, the only difference being 
a decrease of seven pounds in his weight and a slight 
onlargement of the heart, which is generally the result- 
ant effect of a course of violent gymnastics. The cycle 
has stood the trial well. The bevel gear has given no 
trouble whatever, and has stood thoroughly, the re- 
pairs to the cycle only comprising renewals of the bear- 
ings and the tires. 


A school of tropical diseases, similar to those already 
in existence in London and Liverpool, is about to be 
opened at Hamburg, in Germany. Dr. Nocht, the port 
medical officer of Hamburg, has been visiting the Eng- 
lish schools for the purpose of studying the work in 
each establishment, since the Hamburg school will 
work in co-operation with the two English schools. 
Dr. Noecht has had an interview with Mr. Chamber- 
lain, the English Colonial Secretary, who is intensely 
interested in the subject. In fact, it was mainly due 
to the indefatigable efforts of the Colonial Secretary, 
in conjanction with some West African traders in Liv- 
erpool, that the schools were founded in England. It 
is contended that once the walaria is suppressed in 
West Africa the country will become a second India. 


Prof. W. Ramsay and Dr. Travers have been ex- 
hibiting to the Fellows of the Royal Society in London 
a beautiful collection of vacuam tubes charged respec- 
tively with samples of the various new gases which 
they have succeeded in obtaining from our atmo- 
sphere, The gases, five in number, are as follows : 

Helium with an atomic weight of 4. 


Neon “ « ad 20. 
Argon ry ry “ 40. 
Krypton “ a oe 80. 
Xenon « . ad 128. 


When the electric spark is passed through the tubes 
some very beautiful color effects, remarkably rich and 
pure, are obtained. Especially noticeable in effect is 
that obtained in passing the spark through neon, when 
& magnificent crimson glow is yielded. The scien- 
tists also exhibited the apparatus by which they 
succeeded in separating these gases from the atmo- 
sphere and from one another. The process consists of 
fractional distillation. A vacuum vessel is filled with 
liquid air, and into this is dipped a narrower tube 
Which is sealed at the bottom, but is connected at its 
upper end with a mereury aspirator. Impure argon is 
‘hen liquefied in this narrow tube, after which, by 
Operating the aspirator, the more volatile impurities 
distil over first, and can be collected for further exam- 
‘nation or purification. Xenon is the heaviest simple 
as which has yet been discovered, its density being 64, 
T about 43¢ times that of the air we breathe, 
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Electrical Notes, 
The introduction of the trolley in the French Riviera 
has resulted in injury to the telephone lines, which are 
of the grounded pattern. 


It is proposed to erect an electric light plant at Sim- 
la, the summer capital of India. It is in the foothills 
of the Himalayas, and water power is abundant. Kero- 
sene is used at the present time. 


To measure comparative sound intensities, M. F. 
Larroque uses an electro-magnetic transmitter and 
receiver, the latter containing a core of iron filings. 
The sound is reduced to silence by suitably withdraw- 
ing a portion of the core, and the silencing points of 
two sounds are compared. 

A novel type of trolley is used on the Dublin United 
Tramways. It is of the swivelling arm type, placed at 
the side of the car so as to be out of the way of the 
passengers, who ride on the top of the cars. The trol- 
ley-wheel is small and is contained in acasting. There 
isa kind of double swivel joint which assists in keep- 
ing the trolley on the wire. 

A group of apartment houses in Utiea, N. Y., is 
provided throughout with electrical cooking utensils, 
consisting of three round platters, or ‘ stoves,” an oven, 
and a broiler. When not needed they can be stowed 
away, leaving no outward trace of the use to which the 
room is put. The air is not vitiated, and the apart- 
ment is kept much cooler. The same apartments are 
provided with electric curling-tongs heaters, which are 
much appreciated. 

During a violent thunder storm in the north of 
England a flash of lightning struck a pasture field, 
and plowed a trench, varying from 3 feet to 3 feet 6 
inches deep, and about 7 inches wide, across the field 
for a distance of about 12 feet. The solid clay was 
scattered in all directions, one clod being hurled as 
much as 60 feet away from the spot. The turf was 
torn up as cleanly as if it bad been removed by the 
aid of asharp implement. One length of turf, measur- 
ing about 6 feet in length and 9 inches in width, was 
cut up and thrown over a fence into another field. 


Experiments are being conducted in Budapest with 
high-pressure rotary current for working an electric 
railway on a system introduced by Ganz and Com- 
pany, says The Engineer. It is stated that, despite the 
high working pressure of 3,000 volts which is used, the 
system ensures complete safety even in its application 
to main line working. Experimentally, the system is to 
be introduced on the Valtelina stretch fof the Italian 
State Railway, which has a iength of almost sixty-six 
miles. The length of the cars which are worked by 
the new system amounts to 60 feet, while the speed 
attained is about thirty-seven miles per hour. 


Inquiry was recently made by the German Govern- 
ment, says The Chicago Tribune, into the effect of 
lightning upon trees. Observations were made by 
overseers of foresting stations scattered over an area 
of 50,000 acres in the district of Lippe. The forests 
comprised 70 per cent of beech trees, 13 per cent of 
pines, 11 per cent of oaks, and 6 per cent of firs. Of 
275 trees struck by lightning, 58 per cent were oak, 21 
per cent fir, 8 per cent beech, and 7 per cent pine. 
These figures show the extreme susceptibility of the oak 
to lightning stroke, and the large and disproportionate 
percentage of its attack upon the fir. The beech ap- 
pears to be almost immune from lightning stroke. 
While 70 per cent of the forest trees were beeches, 
they received only 8 per cent of the strokes, or about 
one-ninth of their proportionate share. It has ojten 
been asserted in England that the beech was never 
struck by lightning. While the German observations 
disprove this broad assertion, they amply justify the 
common belief in the rarity of the occurrence. 


Mr. L. B. Miller, of London, has patented an inven- 
tion for the purpose of decohering rapidly in connec- 
tion with wireless telegraphy. To attain this end, the 
inventor attaches the coherer to the light armature of 
a small and very quick-acting electro-magnet. The 
latter is thrown into action by the relay, the sudden 
jerk forward of the armature serving to decohere the 
filings. The speed of decohering may be greatly in- 
creased if the movement of the armature away from a 
stop is made to break the coherer circuit. When this 
is done, it is possible to more delicately adjust the re- 
lay, and then when the shunt cireuit through the relay 
is opened the received wave can only pass through the 
eoherer. The inventor states that the coherer filings 
should be of a metal or alloy, that cannot be magne- 
tized owing to the proximity of the electro-magnet. 
The coherer is constructed so that it can be exhausted 
and sealed with little possibility of its sensitiveness be- 
ing impaired by the hot blast of the glass blower, by 
fusing into the bottom of aglass tube the two platinum 
wires attached to the lower metal electrodes, insulated 
from one another, and afterward cleaning the acting 
surface from the open end of the tube, inserting filings 
anda plug or screw, and finally exhausting and sealing 
up the open end. To obviate self-induction a Morse local 
inker can be attached in parallel to the decohering 
magnet, or an electro-chewical recorder may be eu- 


ployed for this purpose, 
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Engineering Notes. 

The “Pom-Pom” gun, which has played such a 
prominent part in the South African war on the sides 
of both belligerents, has not proved a very great suc- 
cess with the British forees. Owing to the rough na- 
ture of the country over which the guns were dragged, 
and the pace at which the army traveled, the guns 
were thrown out of gear. Several experiments were 
tried to overcome this difficulty, but without success. 
This is said to be the reason why the Boers carried 
their guns about in the ambulance wagons, since, as 
these latter were fitted with springs, the guns were not 
thrown out of adjustment. 


The Paris Underground Railway was opened on 
July 2ist, and it carried thirty thousand persons be- 
tween Porte Maillot and Vincennes. There was a con- 
siderable difference in temperature noticeable on leav- 
ing the street, the tunnel being ratherchilly. Paris has 
heretofore been the most backward city in the world, 
as regards transportation facilities, and the new line is 
only an earnest of the vast improvements. The jour- 
ney on the recently completed line requires only half 
an hour, while by the ordinary tramway one hour is 
consumed, The fares are five cents for first-class pas- 
sengers and three cents for second-class passengers, 
and the trains are run on ten minutes’ headway. When 
the entire underground system is completed there will 
be thirty-nine miles of railway, and the cost will be 
$40,000,000, 


The new Elbe and Trave Canal has been completed 
at a cost of $5,831,000. It was formally opened by the 
German Emperor on July 16. The length of the new 
eanal, which is the second to join the North Sea and 
the Baltic, following the Kaiser Wilbelum Ship Canal, 
or Kiel Canal, which was finished five years ago, is 
about 41 miles. The available breadth of the 
canal is 72 feet. The breadth of the lock 
feet, the length of the locks 87 yards, and the depth of 
the locks 8 feet and 2 inches. The canal is crossed by 
twenty-nine bridges, which were built at a cost of 
$1,000,000. The span of the bridges is in all cases not 
less than 30 yards and their height above water level 
15 feet. There are seven locks, five being between 
Lubeck and the Millner See—the highest point of the 
canal—and between Mdilner See and Lauenburg-on- 
the-Elbe. 


new 


gates is 46 


The English War Office is experimenting with a new 
magazine rifle. It is the invention of an Australian, 
and it possesses several advantages over the Lee-Met- 
ford arm, which is at present employed in the British 
army. The automatic feed of the cartridges from the 
magazine into the breech is a striking feature. [t was 
tried at Bisley in the recent competitions and fired 
thirty shots in the minute, with twenty-eight hits, of 
which seventeen were bull’s-eyes. The rifle is said to 
be vastly superior to either the Lee-Motford or the 
Mauser in strength, efficiency, and simplicity of con 
struction, while it is 35 per cent cheaper to manufac- 
ture, and is 1\4¢ pounds lighter than the present Lee- 
Metford rifle. It has been strongly recommended by 
Lord Charles Beresford, and there is little doubt that 
it will be introduced into the British army at the end 
of the South African campaign. 


The new Central London Electric Railway, which 
was opened to public traffic a few weeks ago, has proved 
a prodigious success. During the first four days it was 
opened no less than 353,000 people availec themselves 
of this new means of rapid transit, to the detriment of 
the omnibuses. So startling has been the enthusiastic 
reception of the innovation, that the Underground 
Railway, after many years’ controversy and spasmodic 
experiments, have finally determined to convert the 
whole of their system to electric traction with ail pos- 
sible dispatch. This resolution has probably been 
accelerated by the significant fact that in the new 
Electric Railway they have a powerful rival, which is 
both quicker, cheaper, and cleaner than their own an- 
tiquated method of locomotion. At the recent meeting 
of the Underground Railway Company, the chairman 
announced that without any further delay electric 
traction should be installed upon the outlying portions 
of their system, since their own experiments between 
Earl’s Court and Kensington with an electrically pro- 
pelled train had convinced them that an electric loco- 
motive could haul a greater weight than the ordinary 

steam locomotive, that it was more economical, and 
that the atmosphere of the tunnels was maintained in 
a much purer condition. Of course, the great difficulty 
that presents itself in connection with the electric con- 
version of the Underground Railway is the question 
of the intercomwmunieation of the other great trunk 
railways of the country. The leading railways have 
not one central depot in London in which all the rail- 
ways converge, but rely for communication between 
the various termini upon the Underground Railway 
system, and as they have full ranning powers over por- 
tions of the latter’s system, it is not probable that they 
will introduce electric locomotives especially for this 
intereommunicative traffic. Therefore, it will probably 
be impossible to banish the steain locomotive entirely 


from the Underground Railway. 
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SALVAGE OF THE “OREGON.” 

The accompanying photographs of the salvage of 
the “ Oregon” have been received from Mr. W. Grigg, 
third engineer of the steamship * Nanchang,” which 
was chartered at Chefoo, North China, to proceed 
to the assistance of the *‘Oregon” immediately after 
it had grounded in the Gulf of Pechili. The sub 
merged rock on which the vessel was impaled lies to 
the northward of Miau Tau Islands and projects pin- 
nacle-like from very deep water. Rocks of this kind 
are not uncommon, and form one of the greatest perils 
of navigation in some of the Eastern seas. One of our 
> when 


, 


photographs was taken from the “* Nanchang, 
this vessel was towing in the effort to pull the “ Ore- 
gon” from the rocks, and the smaller picture shows 
the 10-inch pumps which were used to keep down the 
water in the hold of the “ Oregon.” 

The deseription of the operations is best given in the 
writer’s own words: 

“The * Nanchang” was chartered at Chefoo, North 
China, to proceed to the ** Oregon” and assist in float- 
ing her. We left Chefoo on the morning of June 30, 
arriving at 10 A. M. on July 1, and made fast along- 
side. The battleship we found was badly ashore on a 
pinnacle rock, and heeling over at an angle of 10°, with 
ten to seventeen fathoms depth of water all round the 
ship, and three or,four of the forward compartments 
full of water. We commenced to take out ammupi 
tion, davits, cables and anchor, ete. The ‘ Oregon’ 
had two 10-inch pumps working, which were secured 


’ 


from the *‘ Tokio Marie,” a Japanese steamer that ran 
ashore some time ago, about 10 miles away, off the 
same island. The pumps were doing good work and 
keeping the water under 

‘**At 11:40 A.M., Juiy 1, we passed a hawser aboard the 
* Oregon’? and commenced to tow her, the tide serv 
ing at that time. At noon the battleship cleared the 
rock. At 12:10 P. M. we let go our hawser, the 
Oregon” using her own engines; but shortly after- 
ward she struck on another rock. At 2 o’clock we re- 
sumed towing, assisted by the steamship ‘ Kwong- 
sang,” towing till5 o'clock, but unable to shift her. 
The following day at 1:19 P. M. the ** Nanchang” and 
the steamship *‘ Kwongsang” were wade fast to the 
**Oregon,” one on each side, and towing was 
resumed, the British eruiser ** Endymion” 
paving come up and passed a hawser aboard 
the “Oregon” astern. The * Endymion” 
earried away ber own hawser, and shortly 
afterward another one belonging to this 
ship. She again sent aboard her own 
bawser, aud the three ships made another 
attempt, the “Oregon” using her engines 
as required ; bot were unable to shift her 
up till 3:45 P. M., the tide having fallen 
too much to render any further attempt 


that day successful. Coal end ammunition 
and heavy weights were being discharged 
the whole time to lighten the ship. Another 
attempt was made on the 4th, but proved 
unsuccessful. On Thursday, July 5, we were 
preparing to wake another attempt to tow 
her off, when, at .1:35 P. M., the * Oregon” 
floated off unaided. We towed her a short 
distance and anchored in 194¢ fathoms water 
at 2 P. M. 
the *“ Oregon’ 


The following day we towed 
round the island to Hope 
Sound, clear of the strong tide, to enable 
the divers to plank over the 
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The new comet discovered by the writer on the 
morning of July 23, while sweeping the eastern heav- 


THE BROOKS COMET. 


ens with the equatorial retractor of this observatory, 
has been regularly observed on every clear night. 


It continues a bright and very beautiful telescopic 


object, resembling very much a great naked eye comet 





COMET DISCOVERED BY DR. BROOKS, JULY 23, 1900. 


in miniature, its appearance, as seen in the 10-inch re- 
fracting telescope, being well shown in the accompany- 


ing cut. 


The nucleus is remarkably stellar, and sharp- 


ly defined. For several days after discovery the nu- 
cleus was elongated in the direction of the tail. It is now 
more nearly round and slightly diffased. The motion 
of the comet has been rapid and in a northerly course. 








FORWARD DECK OF THE “OREGON,” SHOWING TWO 10-INCH STREAMS 


DISCHARGED FROM THE FLOODED COMPARTMENTS. 
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Its position at discovery, on July 23, as already an- 
nounced in these pages, was R. A. 2 b. 48 m. 40s.; decli- 
nation north 12° 30 m., and the comet was only 
observable in the eastern morning sky. By August 1 
the comet had moved to north declination 39° 31 m., 
and was in the same wide power telescopic field with 
Algol—the demon star. At my latest observation, last 
evening, the comet’s position was R. A. 2 h. £5 m. 35s.; 
declination north 59° 7m. This observation was made 
in the presence of a nearly full moon, which shows the 
brightness of the comet. On August 22 the comet will 
be in R. A. 5h. 46 m.; declination north, 84° 10 m. or 
within 6° of the north celestial pole, and below the 
pole. 

It is now in the cireumpolar constellation camel-par- 
dalis, is moving upward through that figure, and by 
the last of the wonth will be in the head of this constel- 
lation. By plotting these places upon a star atlas the 
comet’s course through the northern heavens may be 
followed for several weeks, 

The comet passed perihelion on August 8, and is, 
therefore, becoming fainter, but it may be observed 
with telescopes of moderate apertures, 

WILiiaAM R. Brooks. 

Smith Observatory, Geneva, N. Y., August 9, 1900. 

The Jesup North Pacific Expedition, 

Messrs. Jochelson and Bogoras, of the Jesup North 
Pacific Expedition, have started for the northeastern 
part of Asia to continue the work of the expedition in 
Siberia. The region which they are about to visit is 
situated northeast of the Amoor River. They will 
study the relations of the native tribes of that area to 
the inhabitants of the extreme northwestern part of 
Awerica, and also to the Asiatic races visited previ- 
ously by Dr. Laufer, and to those living farther west. 
It is believed that the result of their explorations will 
result in clearing up the racial history of these people, 
and it is hoped that the question as to the relations 
between the aborigines of America and Asia will be 
definitely settled. The work of these explorers is part 
of the general plan of the Jesup North Pacifie Expe- 
dition, which was organized for the investigation of 
the relations between the tribes of Asia and America. 
The gold discoveries along the coast of 
Behring Sea are, of course, rapidly chang- 
ing the conditions of native life, so that in 
a few years their primitive customs, and pos- 
sibly the tribes themselves, will be extinct. 
The expedition, after leaving Vladivostok, 
will go by sea to the northwestern part of 
the Sea of Okhotsk. Mr. Jochelson expects 
to spend the winter among the tribes of 
this coast. Mr. Bogoras will make a long 
journey by dog-sledge across that part of 
the country which is north of the peninsula 
of Kamchatka. After completing his work, 
Mr. Jochelson will proceed in a northwest- 
ward direction, crossing the high mountains 
which stretch along the coast, on a trail 
never before visited by white men. He ex- 
pects by this route to reach the territory 
of another isolated tribe, the Yukagheer. 
He will not return to the coast of Okhotsk, 
but will continue his journey westward 
through Asia. Both gentlemen have ecar- 
ried on remarkable investigations in Siberia. 
Their journey will occupy two years and 

is certain to be productive of im- 








holes in ship’s bottom, a task 
which will occupy four or five 


days. She will then proceed to 
the Japanese Naval Dockyard 
at Kuré, to be temporally re 


’ 


paired, to enable her to return 
to San Francisco.” 

The “Oregon,” favored by 
calm weather, made the trip to 
the dockyard without further 
mishap, and is now undergoing 
sufficient temporary repairs to 
enable her to take part in the 
Chinese campaign 

— coo — 

Motor Boats on the Dead Sea, 

The Dead Sea, having for 
thousands of years been a soli- 
tude in the midst of a desert, is to 
havea line of mechanically pro- 
pelled boats The first steamer 
is 100 feet long and left Hamburg 
for Palestine on June 16, and a 
secoud steamer has been ordered. 
The first vessel has been named 
* Prodromus,” the “ foreranner.” 
It will carry freight and thirty 
four persons, 
the enterprise are the inmates 


The promoters of 


of a Greek cloister in Jerusalem. 
and the management is in Ger- 


man hands. The influx of tour 





ists in the last few years has 


been notable. 





ATTEMPT BY THE “NANCHANG” TO TOW THE “OREGON” OFF THE ROCKS. 


portant results. 
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A Kite and Ballcon Station 
Near Berlin, Germany. 


The Berlin correspondent of 
The Standard announces that 
the Royal Prussian Meteorolo- 
gical Institute in Berlin is about 
to make arrangements for the 
systematic examination of the 
higher strata of the atmosphere 
by means of special apparatus, 
says Nature. In the grounds of 
the Aeronautical Observatory, at 
Tegel, a suburb of Berlin, where 
Alexander and William von 
Humboldt were buried, registra- 
tions of the atmospheric condi- 
tions at a height of three to five 
thousand meters will be carried 
on, if possible, day and night 
with kites and _ kite-balloons. 
The’ registering apparatus, 
which automatically records the 
pressure, temperature, humidity, 
and wind velocity at these 
heights, is taken up by a kite- 
balloon connected with the earth 
by piano wire. An elevation of 
1,500 meters has been attained 
by a train of kites even with- 
out balloons when there was 
sufficient wind, 
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PARIS EXPOSITION.—INTERIOR OF THE PETIT 
PALAIS. 

The interior of the Petit Palais is reached through a 
high arched doorway ; the main doors are of glass, 
framed in gilded iron work of artistic designs. The 
front part of the building, which corresponds to the 
main fagade, consists of a central rotunda, from which 
. flight of steps leads up to a long gallery on either 
ide. The rotunda, opposite the main entrance, repre- 
sents the portion under 
the central dome; the 
iower part is lined with 
. variegated marble ; in 
he corners are four 
niches containing fine 
croups of statuary ; the 
varble finish ends ina 
orniee, above which 
the interior of the dome 
is finished in stucco with 
handsome relief orna- 
ments. The floor is 
formed of a mosaic pat- 
tern. In the center is 
represented a horse, 
upon which is mounted 
the suit of armor worn 
by Francois I. Thetwo 
galleries have eight win- 
dows in front, and a 
sewicireular ceiling of 
stueco in relief. Be 
tween the windows are 
mounted suits of armor 
of different periods, and 
ia the center is a horse- 
man in armor ; the walls 
are bung with rich tap- 
estries. The rear door 
of the rotunda leads 
into the central court, 
seen in the illustrations, 
which is of semicireular 
form. The colonnade 
surrounding the court 
is formed of polished 
granite columns ar- 


Htieutific American, 


show bronze swords and other arms, fibule and 
head pins, as well as jewelry in gold and radely 
cut stones. A number of cases contain earrings in 
gold and bronze, and various bronze ornaments 
and objects taken from sepulchers of the Celtic 
period. Of the Gallo-Roman period, an interesting 
collection is that of glass vessels of iridescent hues, 
many of large size, dating from the second to the ninth 
century. A collection of pottery of the same period 
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number of these. The different rooms contaiz collec 
tions of carved ivory, illuminated wmissals, ornamented 
metal work and bronzes, etc. Among the metal work 
is a collection of ancient locks and keys, most of which 
are artistically worked in relief and open-work designs ; 
these date from the fifteenth to the eighteenth cen- 
turies. The outer series of galleries contain a large 
number of collections; most of the objects are of the 
Louis XIV. or later periods. They include Gobelin 

tapestries, carved ani 


inlaid furniture, orna 





mental clocks, paint- 
ings, ete. One of the 
rooms is devoted to a 
collection of objects be 
longing to the various 
members of the royal 
family, including the 
jewel cabinet of Marie 
Antoinette, of 
any inerusted 
gilded metal 
laid with 

pearl. A 
contains 

other objects 


mahog 

with 
and in 

mother-of- 
central case 
books and 
belong 
celebrated 
the time. A 
view in one of the outer 


ing to per 


sons of 


galleries is shown in 
the illustration; the 
handsomely carved and 
bedstead be- 
longing to the Duke 
Antoine, 1508-1544: it 
is loaned by the Mu 
Nancy. Op 


decorated 


seum of 

posite it are two carved 

walnut buffets of the 

sixteenth century ; the 

tapestries are of the 

same period 

oe 

New System of Elec- 
trle Heating, 

A new system of elec- 


tric heat is upon the 





ranged in pairs, uphold- 
ing a superstructure of 
light stone, carved and 
inlaid with porphyry panels. It is relieved by orna- 
ments in gilded metal, and metal garlands are hung 
between the columns. The pavement is laid in 


mosaic and the walls are formed of porphyry and 


marble in various designs. The central doorway, 
shown on the left of one of the illustrations, is up- 
held by two granite columns on each side; over the 
arch are finely executed figures in high relief; at 
the top are two figures in gilded bronze. The court is 
tastefully laid out ; the three basins are surrounded by 
mosaic borders in blue and gold, and the flower beds 
and plants add greatly to the effect. In the center is 
a copy of a cele- 
brated group by 
Chardin. 

The galleries 
contain a retro- 
spective collec- 
tion, representing 
the national art 
in its different 
forms from the 
earliest times 
down to 1800. No 
pains have been 
spared to bring 
together a collec- 
tion worthy of the 
occasion; here are 
to be seen Gobelin 
tapestries, carved 
wood, porcelains, 
ivory, enamels, 
etc.; the objects 
have been loaned 
by the govern- 
ment, by mn- 

eums and cathe- 
‘rails, and by pri 
vate persons. The 
calleries are divi- 

ed into two 
series, inner and 
iter, The walls 

' the inner series 

lined with 
robelin and other 
ipestries, The 

‘lleetion of 
Celtiberian and 

tallo-Roman ob- 

‘ts are of espe- 

t Interest, and 


THE COURTYARD OF 


ROOM IN THE SMALL PALACE OF FINE ARTS, PARIS EXPOSITION. 


has been brought together from the different parts of 
France. Among the objects of the Merovingian period 
are two swords with rich scabbards in gold relief, 
besides a number of gold jewels and bronzes. The 
collection of Limoges enamels, from the eleventh to 
the sixteenth century, contains remarkable specimens ; 
most of these are in biue and gold designs. Of the 
porcelains, those of Sevres and St. Cloud are repre- 
sented in great variety ; the Bernard Palissy collection 
is especially interesting; different pieces have been 
loaned by the government, by different museums and 
private collections ; Baron de Rothschild has loaned a 


THE SMALL PALACE OF FINE ARTS, PARIS EXPOSITION. 


warket. It consists of 
ap electric heater and 

a blower. The 
is of the standard fan type and is secured to a conical 
metal case. There intake for air at the back. 
The heater consists of clay tubes fine 
German silver wire and covered with an insulating 
coat of enamel. The tubes are arranged radially and 
the fan and the heater are both closed in by a metailic 
casing. The heater can draw air from without the 
room or car, or in cold weather can operate using the 
air in the room or car. Two of these heaters will, it is 
said, heat 2. 40-foot car to the proper temperature. In 
the ordinary system some of the persons in the cars are 
uncomfortably warm, while others are cold, but with 
the fan distribu 
tion the 
posit ively dis 
tributed. The 
fan will also prove 


school 


motor 


8 an 


wound with 


heat ir 


useful in 
buildings, on 
ships and war 
vessels, It 
be specially valu- 
able when vessels 
out of 
where it 


will 


are com- 
wission 
is desired to both 
warm and move 
the air. 
too 

THE railroads 
have taken 
little interest in 
acetylene gas for 
ear lighting, and 
there have been 
many failures in 
this field. The 
Chicago, Milwau- 
kee and St. Paul 
Railway Com 
pany are making 


very 


experiments in the 
laboratory on a 
generator for 
lighting a car. 
One advantage of 
acetylene gas is 
that each car can 
a sepa 

There 


service 


be made 
rate unit. 
are to be 
trials of the appa 
ratus on the cars, 
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NERNST LAMP AT THE EXPOSITION. 

One of the wost interesting displays in the Electrical 
Palace is that of the Nernst lamp shown in the pa- 
vilion erected by the Allgemeine Elektricititsgesell- 
schaft. Two different types of the Nernst lamp are 
made at present; in the first it is necessary to heat 
the filament by a match, an alcohol 
lamp, or the like. The general appearance of this 
type of lamp will be seen in our engraving. From the 
base project two metal rods, which are braced at the 
ends by a short tube of porceiain, and tothe ends of 
the rods is soldered a rather thick platinum wire ; to 
this wire the ends of the conducting filament are sol- 
dered by a process analogous to that employed for the 
This filament, wade up of refrac- 


conducting 


incandescent lamp 
homogeneons, re- 
semmbling otherwise As the 
resistance of the filament diminishes when in a state of 


tory oxides, is perfectiy white and 


a short carbon filament. 


incandescence, it becomes necessary to insert a resist- 


ance in the circuit to cut down the current to the right 


amount. 


The form of resistanee used here is shown below the 


porcelain rod: a very fine platinum wire is wound 


around a porcelain rod about one inch long, and this is 


contained in asmall class bulb; the outer end of the 


wire is connected with a stout wire which passes back 


parellel tothe rod. The terminals are formed of two 


wires fused into the A lamp base of the ordi- 


or screw type, is used, to which is fitted a 


yiass. 
nary Edison, « 
globe somewhat resembling an ordinary incandescent 
this, at the end and 
protect from dust, ete. 


lamp globe: however, is open 


serves the filament 
When the flame of a match is applied to the filament, 


it soon commences to glow, and finally reaches a bril- 


oniv to 


liant incandescence, giving off a white light which is 
very pleasing in color. The light is much whiter than 
that given by a carbon filament, owing to the higher 
temperature of the refractory oxides, and is entirely free 
from the disagreeable green hue of the Welsbach burner 

It is, of course, quite desirable to bave a lamp which is 
entirely automatic in its action, particularly when it is 
placed in inaccessible positions, and accordingly an 
automatic form has been devised, in which the filament 
is heated by the passage of current through an exterior 
conductor, and when its resistance has been thus re- 
duced and it allows the passage of a sufficient current 
to bring it to ineandescence, the circuit of the heating 
The 
general disposition of the working parts is seen in 

the socket two stout 
a poreelain disk, C. Upon 
A,.and surrounding 
it is a spiral tube of porcelain, B. The porcelain tube 
number of turns of fine 


conductor is interrupted by a special device. 


the sectional view. From rise 
wires, D D, which support 


the disk :s supported the filament, 


carries on its surface a great 
platinum wire, which has been wound on while the tube 
the 
wire is almost completely imbedded in the porcelain 


is still straight and before baking the porcelain ; 


and is visible only upon close examination. 

This exterior tube serves to heat the filament by the 
passage of current in the fine platinum wire; a thick 
wire, not shown in the diagram, passes below from 
the right-handend. A small glass bulb placed below 
contains the resistance wire, wound around a porcelain 
rod, Z. This resistance is of the same type as for the 
first lamp, only one form being used throughout. The 
lamp base, G. resembles the ordinary serew type, but 
the interior body, of porcelain, is recessed to receive 
the it also supports the 


wires, 


automatic eut-ont device: 
DD. The eut-out 


magnet. /, fitting injthe cavity of the 


cousists of a small electro- 


Scientific American. 


The price of a lamp with the automatic illaminat- 
ing device is, of course, much higher than for the or- 
dinary type, on account of the two extra pieces, the 
magnet and the heating spiral. ‘The magnet, of 
course, does not deteriorate ; the spiral, being subject 



































i kk 
e 
A 
Quer a, 
AUTOMATIC TYPE—SECTIONAL VIEW AND DIAGRAM 
OF WIRING. 


to alternate expansions and contractions, lasts a rea- 
sonable length of time, but not indefinitely. It is, 
however, easily replaced, and is taken back for two- 
thirds of its original value. It is probable, besides, 
that the platinum wire will be replaced by a material 
which will give the same service at a less cost. The 
parts of the lamp which need to be replaced, the spiral 





NERNST LAMP—ORIGINAL TYPE, 


and the filament, cost but little, and it is estimated 
that the cost of lamp renewals is not greater than in 
the case of the ordinary incaudescent lamp. The dura- 
tion of the filament depends somewhat upon the man- 
ner in which it is brought to incandescence, whether 
heated quickly and thus subjected to a violent rush of 


current, ete. In general, it is less than that of a carbon 





socket: the upper end of the bobbin 
is of soft iron, and below an iron piece 
corves up and supports a small arma 
ture, JZ, 


The armature rests 


by means of a flat spring. 
, 


normally against 
a contact piece to the right, but when 
a sufficient current passes in the coil, 
the armature is attracted and leaves 
the; contact point, thus catting off the 
The 


action will be clearly seen by referring 


current from the!heating spiral. 
to the diagram of the electrical con- 
nections. Thecurrent takes two paths; 
first, through the filament, the resist- 
ance bulb and the magnet, following 
the circnit, A, B, D. BE, F. G, H; or, 
second, through the heating spiral, 
the contact, A. the armature of the 
inagnet, and return, or A, B, C. K, H. 
resistance of the 





Owing to the high 
filament when cold, the current pass- 
ing in the eireuit of the magnet is not 
~ufficient at first to attract the arma- 


ture, Dut a few seconds after it is 


turned on the spiral commences to 
heat up, and the temperature of the filament is raised 
it thus 


becomes incandescent, and, its resistance being lowered, 


sufficientiy to allow a large current to pass ; 


a large current passes in the magnet: the armature is 
attracted and the circuit of the heating spiral broken 
at K. When the lamp is turned off, the reverse action 
takes place ; contact is made at A, restoring the origi- 


nai conditions. 








CHANDELIER OF NERNST LAMPS. 


filament; if the changes in voltage do not greatly ex- 
ceed the normal, one may count upon an average life 
of 300 hours for this lamp. The life is diminished 
gradually by a molecular change, which is produced 
little by little under the action of heat, accompanied 
by a diminution of solidity and often an increase of 
resistance which diminishes its brightness. The ex- 
penditure of energy in the present type of Nernst 
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lamp is from 11¢ to 134 watts per candle power, which 
is about one-half that of an incandescent lamp; for a 
16-candle power lamp the energy consumed is thus 
from 24 to 28 watts, representing 27 to 30 lamps per 
horse power. At present the Nernst lamp is manufac- 
tared for 25, 50, and 100 candle power, under a tension 
of 110 or 220 volts. 





South America’s Dying Races, 
THE FUEGIANO AND THE BAKAIRI PEOPLE. 
BY JOHANNES HROLF WISBY. 

Before the end of the next century two of South 
America’s most ancient peoples, the Bakalri and the 
Fuegianos, will be practically extinct. Both tribes to- 
gether amvunt only to a few thousand individuals, and 
have been rapidly decreasing in number for the last 
twenty years. The Bakalri, a branch of the famous 
Caratlbian race, live in the heart of Brazil. The 
Fuegianos inhabit the island groups in which the 
South American continent terminates, and form a dis- 
tinct tribe of their own. 

In olden times, when Spanish ships beat around Cape 
Horn, these islanders were first discovered by their 
habit of lighting fires on the shores; for which rea- 
son the Spaniards called them Fuegianos or “ fire peo- 
ple,” and their island home, Tierra del Fuego or the 
*‘Land of Fire.” Behind the thundering surf they 
live, almost naked, in a climate as rigorous as that of 
northern Norway, surrounded by the great oceans of 
the Pacific and the Atlantic, and with great snow- 
capped mountains behind them. The climate is a suc- 
cession of chilling rainfalls and violent storms; a 
quiet, sunshiny summer day is almost unknown. 
One would suppose that conditions like these would 
tend to draw the members of the tribe closer together. 
On the contrary, everyone lives for himself, and the 
tribe unites only to fight its enemies. The people have 
no religion. They believe merely in devils; they do 
not worship ; and they have no idols of any kind. If 
they hear a noise they cannot account for, they fancy 
it is some devil on the warpath, and take to their heels. 
They offer no prayers in such cases, but simply turn 
about and run, acting apparently on the principle that 
they can outfoot any devil. Easily frightened as they 
are in this way, they exhibit no fear when the object 
making the noise is visible to them. Darwin, who was 
the first scientist to visit the tribe, as early as 1840, 
maintained they were cannibals, but his theory has 
been contradicted by later scientists, a few of whom 
have succeeded in finding out the real habits of the 
people by living with them. That they have canni- 
balistie tendencies is, however, admitted by several 
travelers; for they make a practice of eating the old 
wowen of the tribe when they are no longer of any 
use. As the family ties are not very strong, and as 
the children seem entirely to forget the parents as 
they grow older, it is not unlikely that many a poor 
old Fuegiano mother has been partly eaten up by her 
own offspring. 

That which more than anything else has made the 
Fuegianos hardy and able to withstand the trying 
climate, as well as the fierce onslaughts of the warlike 
Onas, is their ancient habit of killing the weaker chil- 
dren, permitting only the robust to live. Children 
thus killed are buried in the ordinary manner of the 
tribe, entirely without ceremony. If not merely 
thrown on the charnel heap they are burned in the 
camp-fire and their ashes strewn to the winds. It is 
characteristic of the Faegianos that they endeavor to 
forget their dead, whose possessions 
are conscientiously burned, and whose 
names must not be uttered. 

The only animals met with in the 
country are a species of fox and a spe- 
cies of mouse, but the river-like chan- 
nels which separate the islands swarm 
with seals and fish. Occasionally a 
whale is captured, the oily blubber of 
which is considered a delicacy, and 
the bones an excellent waterial for 
arrow and spear-heads. Their manner 
of fishing is peculiar. At dark they 
set out in their fraii, flat-bottomed, 
bark canoes armed with long fishing 
spears, Clay is placed in the bottom 
of the boat, on which they light a 
fire. Attracted by the fire the fish 
gather around the boat and are then 
speared with unerring skill. How the 
Fuegianos succeed in keeping these 
badly-leaking and extremely frail 
shells afloat on the turbulent waters 
of the ocean around Cape Horn 
is a puzzle to sailors. They even 
venture far out to sea, paddling 
against the current to reach certain shoals frequented 
by the seal ; but often it happens that a fisherman, 
after battling the tide and the wind, is upset and 
drowned in the tremendous surf which is at all times 
thundering on the shores of the island. 

From the raw, forbidding climate of the ugly-tem- 
pered Fuegianos, we shall repair to the luxuriant tropi- 
eal regions of the Bakalri tribe, living in the heart of 
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.zil, some forty degrees of latitude north of Tierra 
Fuego. By the River Xingo, which pours iis waters 
o the Amazon, the Bakafri hunters live, the south- 
st outpost of the Carafbian race. Plague and disease, 
ubtless spread by the numerous poisonous insects 
,abiting the forest regions, have thinned out their 
e. and the days of the Bakalri are numbered. Like 
Fuegianos, their life is that of the Stone Age, but 
a race they are somewhat superior, although they 
also cannibalistic. Butit is not the necessity of dis- 
sing of asurplus of old women which has whetted 
appetite for human flesh. Although the real cause 
their cannibalism is not definitely settled, it is 
remely probable that through their habit of eating 
sted monkeys, which resemble the burned corpses 
he native children, they have 
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no name for “parrot,” although a variety of parrot 
species are known by separate names. The various 
kinds of palm trees are designated, though no given 
hame exists for the word “ palm.” “We” also means 
“good ;” “others” (which they express by saying 


“not we”) also means “evil.” The Bakalri can only 
count two; if youask him to count on, he will continue ; 
two-one, for three ; two-two, for four; two-two one for 
five, ete., reminding us of the manner in which bells 
are struck on shipboard. 

Unlike other Brazilian aborigines, the Bakalfri know 
nothing of intoxicating vegetable drinks, They main- 
tain their ancient custom of shaving the top of the head 
with a keen-edged native grass. Early explorers sup- 
posed that they borrowed this custom from the Jesuit 
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constructed with a double keel and a series of heavy 
frames of 12 by 12 timbers with heavy knee-bracing 
between the floor timbers and the verticals at a point 
which would be known as the bilge in a ship. The 
keel is constructed in two sections, which are held to 
gether by massive locks or clamps, to maintain the 
cradle in position while the raft is being formed. The 
piles of the raft are laid to break joint as far as possi 
ble, the abutting ends of one line of the piles coming 
opposite the center of the piles adjoiaing. 

When the raft is completed it is wrapped around 
several times with massive cable chains, which hold the 
mass firmly, but flexibly, together. After the raft 
is launched, the locks are sprung open by hauling 
upon ropes which are securely connected to them, and 

the two halves of the cradle, thus 





uired a taste for human flesh. 
nlike the Fuegianos, they havea 
dof “religion.” They are great 
ry tellers and dancers, and their 
ability and good-nature gener- 
vy win the confidence of the trav- 

r. Their chief weapons are the 

w and arrow, a kind of boom- 

og, and, above all, the blowgun, 

m which they shoot the poison- 

is arrows which are the dread of 

eir enemies. The bow often meas- 
ires six feet im length, and the 

ithers which guide the arrow on 
ts flight are set spirally, so as to 

ipart a revolving motion to in- 
crease the velocity ; the principle is 
somewhat the same as that of the 
rifled musket barrel. 

heir boomerang somewhat re- 
seinbles the Australian weapon ; it 
has an aperture where a ‘‘ demon” 
in the shape of a pierced nut-shell 
inserted. This arrangement 
causes a strange, ominous whistling 
as the weapon is hurled against the 
enemy, who is supposed to be 
very much frightened at the noise. The blowgun 
is one of the most dangerous and ingenious weapons 
ever invented by a savage, and in the hands of an ex- 
pert Bakafrian is almost a match for a modern firearm 
in the dense jungle. 

The * projectiles ” consist of the slim, tough, feather- 
weight arrows made from the ribs of a certain palm 
leaf; they are sharpened to a needle’s point, but in- 
stead of hcing mounted with feathers they are merely 
wound 1vund with a bit of raw cotton. The arrow is 
placed in the gun so that the cotton just fills the bore; 
itis blown out with sufficient force to bring down 
game ata distance of 250 feet, if the wind does not 
interfere. It is not the force of the dart that kills, but 
the poison with which it is saturated. A mere scratch 
by such a dart is invariably fatal. 

The Bakatri tribe is famous for some very queer cus- 
toms, such as the eating of earth, and the rules at- 
tending childbirth and the burial of warriors. 

The rising of the River Xingo during three months of 
the year scatters 
the fish, making 
it impossible for 


Is 


the tribe to ob- 
tain any other 
food than the 


baked mud of the 
river, which is by 
no means un- 
healthfal. This 
river mud is very 
rich in mineral 
substances, and 
while it cannot be 
said to contain 
nourishing prop- 
erties to any ex- 
tent, it fills the 
stomach and ap- 
peases hunger. 
It is baked in a 


sweltering sun, 
eaten in the shape 
of small balls 
about 8 inches 
in diameter, the average daily consumption being 
about three-quarters of a pound for each Bakafri. 
+ Like most American Indians, the Bakalri attach a 
creat deal of importance to tattooing, but in their case 
the custom owes its origin more to the necessity of 
iverting the insects than to the device for personal 
adornment. The mosquitoes on the Rio Xingo are so 
ferocious and pugnacious that extraordinary measures 
tuust be taken against them, and when, centuries ago, 
it Was found that a mixture of clay and vegetable oil 
«pplied to the skin would keep off the insects, the idea 
of mixing eolors suggested itself, and then and there 
was the beginning made tothe art of tattooing. 

The language of the people is poor in words. To 
illustrate the poverty of the Bakatri dialect, there is 








CRADLE IN WHICH RAFT IS BUILT UP. 


monks, who were the first white men to visit them, but 
it has been proven lately that the bald spot on the 
head was characteristic of the Bakalri centuries before 
any white man penetrated the tropic wilds of their 
home. 


2-0-2 
LUMBER RAFTS ON THE COLUMBIA RIVER. 
The States of Oregon and Washington have seen a 
remarkable development of the method of transporting 
lumber to California by sea in the form of large built- 
up rafts, and although the increase in the price of 
timber of the kind which has been shipped by this 
method makes it likely that no wore rafts of the kind 
will be built, this unique and daring weans of trans 
portation will always remain as one of the curiosities 
of the lumber trade of the Pacific coast. We present 
illustrations of the last of these large rafts to be con- 
structed. Like several of its predecessors, it was built 
at the little town Stella, which is located on the 


Washington shore of the great Columbia River, and 





RAFT OF PILES ON THE COLUMBIA RIVER READY FOR TOWING TO 
Length, 400 feet; circumference, 100 feet; contents, 6,000,000 feet board mea ure. 


about twenty miles from its mouth. The accompany- 
ing illustrations are of particular interest, as showing 
the means by which the huge rafts are built up to the 
desired cigar shape, prior to their launching. 

This particular raft was some 400 feet in length and 
over 100 feet in circumference. It was built up of fir 
piles, which varied frow 80 to 111 feet in length. It is 
readily perceived that to form a strong and flexible 
structure of this length out of such relatively short 
pieces, and mould it to a true cigar shape, would be an 
impossible task, unless a permanent form of cradle 
were first built in which to contain it during the pro- 
cess of building it to form. The cradle, as will be seen 
from our illustrations, is not unlike the skeleton of a 
large ship in the days of wooden shipbuilding. It is 





unlocked, float apart, leaving the 
| raft free to be towed away. The 

tug’s hawser for towing is made 
fast to a very heavy chain, which 
runs through the entire length of 
the raft. This towing chain is made 
fast by transverse chains to each of 
the binding chains, which run 
around the circumference of the 


raft. The effect of this arranuge- 
ment is that when the strain of 
towing comes upon the central 


chain, the binding chains are also 
tightened, and, consequently, when 
the. raft is in a sea-way, the greater 
the strain upon the hawser, the 
tighter is the clamping effect of the 
Although the 
came to 


chains, 
earlier rafts frequently 
grief, those which have been con- 
structed of late yearson the system, 
have proved 


binding 


as outlined above, 
themselves well able to stand the 
stress of an ocean trip. 

The’ distance from the mouth of 
the Coluinbia River to San Francisco 
is about 700 miles, and under or- 
dinary conditions of weather one of the powerful tugs 
which are detailed for the work of towing will take a 
raft of this kind from the Colambia bar to the Golden 
Gate, Sap Francisco, in about twelve days. The raft, 
which is berewith illustrated, contains about 500,000 
linear feet of timber, or say about 6,000,000 board feet, 
a sufficient quantity of timber to load a haif dozen 
vessels each of 1,000 tons burden. 
—> + e+ a 
Supplement, 


The Current 
The current SUPPLEMENT, No. 1287, has many papers 
of unusual interest, ** Problems in China,” is by James 
M. Hubbard, ‘‘ China and Her People; Some Reflec- 
tions Upon Their Manners, Habits, and 
Lives,” by Commander Harrie Webster, U. 8. N., is 
Both are illustrated. ‘** Peary 
Supply Ship Sails” describes in detail the construc- 
tion and stocking of this vessel. “Old St. 
Rowe,” is an important restoration. ‘‘ The Panoramas 
of the Paris Exposition ” describes the Balloon Cineo 
rama at the Fai , 

The eighth inst: 

ment of * Amer, 
Engineering 


18 


Customs, 


another timely article. 


Peter’s, 


can 
Competition ” 
given in this num- 
ber. ** The Open- 
ing of the Metro- 
Railway 
is fully 
illustrated, *' The 
Biological Labor 
atory at Cold 
Spring Harbor, L. 
LL.” @ by W. G. 
“Te. 
tanus Its 
Treatment,” and 
* The Coloring of 
Soap and Can- 
by George 


politan 
at Paris” 


Bowdoin, 
and 


dies.” 
H. Hurst, are val- 
unable articles. 
The usual Trade 
Notes and Consu- 
lar matter will also found in this number. “My 
Experience with a Siphon Pipe Line,” by John K. 
Prather, B.S., describes a simple and convenient device. 


SAN FRANCISCO. 


be 











Contents. 


(Ibustrated articles are marked with an asterisk.) 
» 


Air resistance to moving bodies 144 | Jesup North Pacific Expedition, } 
Babylon. history of 133 | Keeler. death of Prof. J. E. 131 
Battleship * Kentucky "* 129, Lt * Kentucky,” battleship* 120, 14 
Beet sugar waste. utilization of 132 | Kite and balloon station... . iw 
Roilers, water-tube 190 | Library of the temple at Nippur Lu 
Brass poison, chronic. 182 | Moving bodies, air resistance to, 1 
Brooks comet* 1% | Nernst lamp* 18 
China, polyglot 141 | “ Oregon,” salvage of the* lot 
Clock, interesting 130 | Paris Exposition, awards at. 131 
Dying races, South America’s 138 | Paris Exposition pavilions* 137 
Electrical heating 137 | Powder, amokeless, safety in 19 
Ethnology of the Pan-American Rafts, lumber* Ls 
Ex position. aes 134 | Red, English. 1s 
Fruit, new........- 12 | Snow plows* 12 
Gas battery eee bbéceecenn Ee | Spider, silk prodacing*. 1 
Heavens in September «-eeeee 11 | Supplement. current... 139 
Hydraulic plant, German.....- oe M2 WO0d preserving... ccecccececcees 133 








Scientific American, 


140 


SEPTEMBER 1, 1900, 













































































RECENTLY PATENTED INVENTIONS. MARINE VESSEL.—Perer U. and Anna M. J. | ing the severa: tenses derived from the principal parts of Wusiness and Wersonal. 
Endustries, Manufactures, Trades, Etc. Risss, Williamsbridge, Bronx, New York city. ‘To pre- | the verb, the active voice being placed on one side of a ae 
mes . . : vent a vessel from capsizing the wooden keel-body is | the track and the passive voice on the other. The game Marine Iron Works. Chicago. Catalogue free. 
CONSTRUCTION OF CEILINGS AND WALLS provided with a longitudinal recess in its under side. lis to be played by spinning an indicator, which, stop- -_ 
FOR BUILDINGS he = Kuunrrs, Bayresther- Against the sides of the keel-body ribs abut, which are | ping at the name of a certain tense, calls for the papil to “U.S.” Metal Polish. Indianapolis. Samples free. 
erases S : — ry tor ome te rae “a secured by flanged irons and screws. A weight is fitted | take a mannikin representing a tense, to piace it on the Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
a new method of Arranging and stretching ropes TOF SUP- | + the recess and is secured to the body independently of | proper car, #0 that it will reach the proper station, - 
porting the mortar . ame ~ ee and walls ; gee = | the mbs. A strong construction and great stability are| pouTING TABLE AND CASE FOR POST- bc cmrgrha ae a Mchy. Ober Mfg. Co., 10 Bell 8t., 
we h the ropes on fas ea ed, wn ont apne in the walling reaper) OFFICES.—Mancmavs 8. Frm, Ofice of Sap’t of Chagrin » VU. 
oe er a) say regs 8 poo LIFE-BOAT.—Perer U. and Anna M. J. Ruess, | Delivery, Boston Post-Office, Mass, The table requires} Most durable, convenient Metal Workers’ Crayon is 
ranged in a m ir ends being tightened as much as : ° : : . , » : . m be | made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 
poss inally knotted together. Upon this strong | Wi!liamsbridge, Bronx, New York city. The hall is | uno more lighting than the ordinary desk and can 
al th is brought. [If ceilings are to be | Provided with a series of side compartments extending | readily equipped with fixtares without interference with | Automobiles built to drawings and special work done 
made. a dete wrding je arranged underneath the | *lightly below tLe water-line. A bow-compartment ex- | its maximum case elevation, even though loaded with promptly. The Garvin Machine Co., Spring and Varick 
network hic jing is removed after the mate-| “nds the whole length of the hull. A stem-compart- | “ Long Tom ™ letters. The lower shelves may be drawn | Streets, New York. 
ri ws he Ry thie meane p ceilings of very | ment only slightly below the water-line. The bow and | forward, which feature, together with the vertical shelf! pye celeprated “ Hornsby-Akroyd” Patent Safety Oil 
as juickly and cheaply " | stern compartments are divided by longitudinal parti- | motion, affords great convenience in routing letters. | gngine is built by the De La Vergne Refrigerating Ma- 
tions, The radder has its post mounted in the partition | The desk furnishes each carrier with 6 square feet of | chine Company. Foot of East 138th Street, New York. 
a R STAMP-MILLS.--Mantimn B rery: of the stern-compartmeat. The arrangement of air com- | table area. The use of additional tables with illuminat- The best book for electricians and beginners in eles 
; J , :, . 2 ~~ . dove = " 2 pat ie partments, extendimg all around th bull, prevents the ing fixtures for arranging papers is obviated, and conee- | tricity is * Experimental Science,” by Geo. M. Hopkins. 
; : boat from capsizing. Even if filled with water the boat | qvently the expense of lighting is reduced to a minimam | gy mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 
- : on ates, Se & cannot sink, The arrangement described im the fore- and the overcrowding of offices with unnecessary furni- 
— ows pepetnen, Ther going notice can be combined with the present construc- | ture is avoided. The concentration of the entire work i" Gane Ser. new and compas catalogue of Selentifie 
. , . . ing their rear faces flush w = tfhon to produce a remarkably efficient vessel. on one desk is of great advantage, especially when sub- ripen dag mete 4 ot Sr 2 Ss upesang. 
the Ser . = 4 ‘A 4 aa MARINE PROPULSION.—Peren U. and Awna M., | *titutes are performing temporary service, The desk is | | — - 
‘ owen tt end of the cloth, | 4- Russs, Williamebridge, Bronx, New York city. This | 20W 0 practical use at four Massachusetts post-offices. 
Why ’ r clamping-frat « raised. the worn-out | Mtopelling-gear for boats comprises a propeller shaft HORSESHOE-PAD —Jacosp KronenBere, Brook- 
; Ty »pit sme agait which passes through a sleeve driven by foot actuated | |yn, New York city. The pad has a raised rear or hee! 
, e sereen is doubled | fear. Between the sleeve and the propeller-shaft power- . portion, the lower face of which is provided with suc- 
: amped in pla transmission gearing is arranged. The persons in the tion-cups. When the horse plants his foot down, the 
Ry he. th perator can change boat propel the vessel very much as they would a bicy higher rear portion is firet compressed, so that the suc- 
‘ is cle. Hiandle-bars are provided, after the pattern of bicy- tion-cups come immediately into action to insure a se 7 . - NEW 
. . ’ cle handile-bara, one of which is connected with whe ure hold of the pad on the roadbed, The cups take the HINTS TO CORRESPONDENTS. 
a cLEN GENERATOR —Tucmuas 5. & rudder so that the boat can be readily steered. place of the ordinary heels of the shoe now used. Names and Address must accompany all letters 
BARTLE : ! tor has cor ed ; ne attention = .- paid thereto. This is for our 
2 ! 4 Hole ca | sare TE nrerer Ww > . . . ore y « ot fo ric: mm. 
rm ined : “4 —— . - — — cig + perpen ye References to omer Erickes or. answers should 
a , Scare ARCANE aE Rallway-Appliances, | Manhattan, New York city. This hook, and eye is se- give date of paper and page or number of question. 
lating compartment of rotary receptacle mowtci | _NUT-LOCK. — asa W. Wana, South Union, Ky. | cured by barbe which enter the garment, thes avokling | Hmguirice not snrvered is rmsnstie, tne choald 
spe sable bottom, As | 28 inventor has devixed a novel lock for two nuts, 7a § ¥ ototn a itn teed the some answers require not a little research, and, 
ve re | by the rion and falt | “Bich comprtons 0 lock -tas heving notched cnde adapend | {ONL SO. Tce, tn cidition to fe covming herta,| ore thls department, cach Gan the Stem 
th - a a partments ar wd engage pregame ont = faces of the po The rear oad Prmenag— el receiver at the back, wintehs Bewwiea Buyers ishing to purchase any article not adve rtiecd 
as : trip so that the carbid drops walls of the notches are inclined in parallel lines ; ee cakod il 2 : in our columns will be furnished with addresses of 
; obliquely to the length of the bar, so that a backward | # Common pin. The ease of application is the chief houses manufacturing or carrying the same. 
. ; ; RIC! ~ a turn of the nuts will bind thei side faces against the | merit of the device. ag oa he eo ey nod 
WEIGI wate aa - CLARK CORBIN, | rear walls. So jong as the lock-bar is in place the nats a : . . expected without remuneration, ? 
t I vention provides a scale for! wij) be prevented from turnin , CONVERTIBLE TUB. —Ricnanp W. Lavy and Sclentific American Supplements referred 
n iby ing their cost, which Joseru Hout, Paterson, N.J. This tab comprises two to may be had at the office. Price 10 cents each. 
M od that ti a mitten of enn AUTOMATIC AIR-PIPE COUPLING. —Joun W. | sections separable from each other, A bottom is se- Books referred to promptly supplied on receipt of 
‘ veighing tite price per pound SPUBLOGE Ty fy, Ga, This inventor has provided @ | cy:ed to one of the sections and has a segmental por- Minerals sent for examination should be distinctly 
with b raduations 7 the vaine and | "¢¥ #atomatic air wee upling which is arranged to | tion extending beyond the ends of the section and| = marked or labeled. 
witl ' I graduations to show the price per insare a positive coupling of the hose between adjucent adapted for engagement with the other section. The | —— " ee 
5 cars at the time the latter are coupled and to allow one parts are so disposed that they can be converted either (7948) G. W. K. writes: In our water 
SODA-WATER APPARATUS ——- nember of the coupling to be coupled — the member | into a wash-tub or a bath-tnb. the « bange being effected wots aaihone Gis aeacile is said fr be 19% feet above 
ie al nampa eyelet ns. . of an ordinary coupling, {f the adjacent car be equipped by the removal of one section and the substitation of | the pump and lower ends of the town. The gage at the 
“za ' ae causa with an ordinary coupling. another. A watertight locking device is provided for pump chews 85 pounds when pump is at rest; at work 
1p turt » cal ed to bring the the sections, | 115 to 125 pounds: Query.—Witb reservoir full and free 
proper siruy The lower ends of Vehicles, SHOE-FASTENER. Dan M. Youne, Newburg, | communication through all the mains to reservoir and 
the recepia hied nozzles beneath which VEHICLE-BRAKE.—Rvusen H. Wurre, Princeton, N.Y. The inventor has dev ised & Sant ne - nes to to city, will a gage in the main on lower levels near the 
ginsees a : i . givsses can be cov- |, The brake is so arranged that it can be applied enable the shoe to be ay and quickly opened | end of system, indicate a higher pressure with pump 
ued f « doors, The entire arrange- | sicher by the team or by hand. The vebicle to which the | Gah Benn Se etypel cm Be fest, as & closed | running than when at rest? Water company asserts 
ment is hy for its compactness and neatness wake ts applied te propelled by the year wheels, the | UE’ “WT Suman Me cizing or lace without first lacing | that a much better or more forcible stream at fire nozzle 
lraft being at the rear axle and the two tracks being as beretofure will be developed with the pump running than not ran- 
Mechanical Devices, rigidly connected. The team draws directly from the APPLIANCE FOR SECURING COVERS OF CUL- ome ay eplatan i Saat Qe — ae J - med ee 
venter of the hind axle. INARY VESSELS IN CLOSED POSITION.—Jouann | in keeping up supply in reservoir, A. The difference in 
MATCHING- MACHINE.—Joun M. Kugpier, Wau-| - Sci nesiete ute iad : Werpner, Amberg, Bavaria, Germany. The appliance | pressure when the pump is standing or running shows 
con, We, The ane — D co arranges tat — —_ — whe . CLS Wee Wie secures the covers of culinary vessels, whether fur boil- | the amount of water friction in the pipe line between the 
ae . while the head is in motion, | 44m 7 Ras, $8 Hollend Villas Road, Ke nea, Lon- ing, steaming, or roasting, in closed position. The ap- pump and reservoir, If the town supply is taken from 
at narrower - ngues can be cut, | don, England rhe wheel-rim - made of aluminium pliance is of simple construction and so arranged that it | the pump line, the increased pressure by the gage at the 
—_ = “s - e changed to | and has an — as eas Ga a Ge can be readily applied to any kind of culinary vessel | pump will be felt in all parts of the distributing system 
racorteedg ind tongue ata different beight on the | tread of the solid outer tire projects, the —- being | with a projecting rim or top. in proportion to the frictional difference of the whole 
as — ” a Ss Page yp seed SCAFFOLD-HANGER.—Joan F. Barron, Rumford | oth between the pump and reservoir and the length 
MACHINE FOR MOLDING AND CUTTING Ick. | POftion of the rim is of a singie thickness, the flanges | | ~ pre teed from the pump to the point of connection with the town 
. = being formed by bending the edges of the metal outward | Falls, Me. The bottom of the hanger consists of ad- . , iti ; 
CREAM (igo Mct PiInkeRTON, York, Penn. - / : he eeetions: and to the bottom sides ere binced, | @PP7- © nder such conditions the running of the pump 
he machine molds and cuts ice-cream in small blocks | #4 then inward upon themselves, so that the portions justable ’ , . "| will fmevense the fuses f the fire streame. 
so be wrapped paper, the machine being of sack of the flanges which are outside the rim are of double | Pivotally connecte 1 at their ends, one of the sides being | = I W e 2 1} : 
aetese the locks can be so quickly and economi- thickness of metal and the portions inside the rim, — 4 gene Pe —— Pinch se raal ; (7944) 8S. L . Writes: 1. lave a 
ally cat and wrapped that th vn be sold ata very |/rming shoulders therein, are of single thickness enables the — men to om the scaffok re hangers United States storage battery that I charge with the eight- 
< ost. 7 eciprocating cut. | ) 208 4 rim is produced combining maximum lightness can be readily moved to any desired point in the length | light dynamo described in your SuprLemeEnt. I charged 
4 "oe | und strength, of the platform and are completely independent of the | the battery and used it one day,but did not ase the charge 
ss . . . ' 4 . 5 trip-leve _ wn nog ea i —— cross-beams of the platform. all out, ae I wanted to use it the next morning. I tried to 
i unk at art j be tripped by the movement Miscellaneous Inventions POCKET KNIFE.—James H. CABLES, Thomaston, charge it again, but when I connected it to the motor 
of the mn rods: and spring sscared to the crank 00 as = : ‘ : #2 ” Conn. This pocket-knife embodies a knife-blade, a | it would not run. I tried to charge it again, but without 
eo setage the aficer-knife t tte mesma) nesition WATCHMAN 8 REGISTER. —Joux A. DeMurH, | fork, and a spoon, so that it constitutes an instrament | success. I would like to know what the matter is. A. 
; Oberlin, Obio, This invention is arranged to compel & | which can be readily carried in the pocket and used in | It appears as if you had connected the dynamo wrongly 
HOISTING APPARATUS.—Rosert Watson and | watchman regularly to visit various points within his camp. in the battery when you tried to charge it, and so dis- 
Cuanites E. Stevenson, Nanaimo, Canada. The | precinct and show any irregularity in his work. By charged it in place of charging it. 2. How can you tell 
apparatae is sig we used for all hoisting pur- | furnishing a double check on bis visits the chance of Desicn the positive and negutive poles on adynamo? I would 
pores, a8 & fire-cecape, as a holst in mining-shafts, a8 | fraud is eliminated. A novel featare of the register is . — — . like to find the positive and the negative pole on my 
un elevator, as a painter's ecaffoldir and the like. The | that it need never be set or visited by any person other ENGINE-FRAME. — Henry V. A. Parsgit, JR., eight-light machine. A. You would better buy a pole 
invention consiste in t provision of novel hoisting de- | than the watchman, who can wind the clockwork with. | #94 ArTHur J. Weep, Manhattan, New York city. | detector, These can be had through electrical supply 
vices and In . ing horizontally from the | out being able to tamper with the mechanism. It is also | The base of the frame has pyramidal snpports at each | nouses, See our advertising columns. 8. Can you tell 
ortagdbin iby persons or goods | useful as an employé’s time register. end, with a depressed central portion, and parallel braces | 11.6 where I can get the spring motor of a clock. Name 
p 7 us 4) — e CHURN.--Cuaries W. Bow1ine, Fulton, Mo. The a ieee Saunier betaine aden ** |come firme one eee eqeag ates, 6. Eee ast 
P purpose of the invention is to provide a churn-dash so . z . 2 know any spring motor on the market. 
PRACTION-ENGINI DanteL ©. CawLey, 1309) constructed that it can be readily cleaned or turned Nore.—Copies of any of these patents can be fur- (7945) I. B. A. writes: I have been 
rue Dating, 4 peony, Feu oy ject of the | either say. The dash both agitates and aerates. Wher | nished by Munn & Co, for ten cents each. Please state thinking that for a small number of ‘phones in towns 
veauon 5 natruction of truck for tra | he dash is in operation, which will cause a partial | the name of the patentee, title of the invention, and date where it would not pay to have a central station the 
Hon-engines secure a greater bearing and | yacunm to be formed at the bottom portion of the body | of this paper. Morse telegraph alphabet could be used as a call, using 
moe ye facape Sp tes sh cts cea | fhe dash, the sir rushing to ot th ee pa . ——= the bell as sounder; with ita great number of combina- 
com ’ “ —_ ° at obstacles | the body of the dash passes downward and causes the ‘ 2 ike ve ever 
- moter-wagyns. Tt " * the principle | milk or cream to be aerated while agitation is in pro- NEW BOOKS, ETC. None sepherdargmoarl bin Fo 4 pod! a at 
wh r - o S Nr a A ae pos oo mp ann mene two ce Ae “ = Arr, WATER, AND Foop FROM A SANT-| cable, you might mention it in your paper. A. The only 
frictio , endian Gee deasemaniadieiel nue, aga - n pe renpetneren inwanllne i sn TARY STANDPOINT. By Ellen H. | difficulty in carrying out this suggestion lies with the 
the vesious . whit os a tinea tee ateh when qowtines produce mash better cream. Richards and Alpheus G. Woodman. | asers of the telephones. They must learn the Morse 
celle . , IMPLEMENT FOR EXTRACTING CARTRIDGE- nee York ng % beta é Sons, | alphabet. 
SHELLA. Perer Benoensen, Cheyenne,Wyo. By YOU. SvO. » Zov. rice $2. =. = . 
WAGON-LOADING DEY x i EONARD C WOOD. | means of this implement, headless or broken shells are The authors who can besa with enteric Gat oth (7946) A. H. C. writes: Some time ago 
Aiden, Iowa ose of this inv n is to pr quickly extracted from a gun-barre! through the action |»... pam = anaes wetine, poo lean | I noticed an inqury from some one who wished to know 
am ; _——— ae. ee m scrapers, “Y | of the ejector or extractor constituting a part of the fire- che are deals with Gust three commadities tb their Gs ane Guanes Cua ener oe 
— " a 1 inte the | arm. A supplementary extractor is provided which can relation to the needs of daily eulstenee A larger portion | woul ignite a gas engine. Having recently tried one on 
vag herein. 7 no sists Of & | be quickly introdaced into a broken or mutilated shell of ‘tl > athintes of bie ' - Ith e at ine mny gasoline launch I think some of your readers would 
pasieines chanism which when engaged with | and which can be so engaged with the muzzle of the gy med Mogren vs be interested in learning how it worked, By using a 
oN ae Gouap Se Ge p the chute | cartridge that the shell and supplementary extractor « ill —— Sees ro 7 Oe ae agate! — spark coil in the circuit it works to perfection. I can 
: subject of sanitary chemistry as come under individual . . 
' ave we be simultaneously withdrawn. The supplementary ex- fuck The book nanin otutinitie ont ciinetatir ties, readily start engine without using the battery. If the 
tractor is provided with au expanding member having a pont of the subject . engine has closed circuit sparking device the dynamo 
Marine Inventions, flange adapted to be engaged by the main extractor of . connected in series. wil] ignite it, and the shunt con- 
PROTECTIVE ARMOR FOR HULLS OF Ves.| the arm, which flange acts as a substitate for a missing THE LEATHER WORKERS’ MANUAL. By | nection if open circuit; mine works well either way. 
SELS.— ones B. Wate, Brooklyn, New York | head H. C. Standage. London: Seott| (7947) J. J. V. writes: I made some ob- 
city. TI f protects a vessel when passing over EDUCATIONAL GAME.—James R. Hvenes, Belle- Greenw ood & ¢ vom pany. New York: servation of the so-called ** Hertzien ” waves and having 
suspect ! . rhe armor forme a false | fonte Academy, Bellefonte. Penn. To provide a means D. V Nostrand ( CmeRany. 1900. seen no account anywhere of what I am to describe, 
keel and « ! he k ne upwards at the sides | for teaching Latin conjugutions in a simple and impres- Svo. Pp. 168. Price $3.50 net. I take the liberty to give you the facts. We have a series 
in of t ¢ upper longitudinal edge of the | sive manner.so that even dull pupils will learn verbs, A good book on thie subject bas been much needed, | path-line in our village running in the shape of a horse 
armor belt u vm the sides of the hall. | Mr. Hughes has devised an ingenious game which he Leether formulas have been hard to obtain and notori- | shoe, and there are eight telephones in the circuit. I 
When the faler | - re or less sharp, strikes | calle “ Railroading Through Latin Verbs.’ The game ously unreliable It deals with blackings, polishes, | have noticed that during thunder storms the bells ring, 
an explowive, the shock of the explosion will not be in a | includes a “ Verb Station " and four gates leading to as glosses, renovators, harness blackings, compositions, | sometimes more than one stroke, simultaneously with’a 
ertical direction, but w e divided and sustained by | many tracks, each gate and its track being named after soaps, leather grinders’ supplies, dyes and stains for | lightning flash that was at least one mile away from the 
the incline d stirs f the protective armor, thus prevent- —- of the principal parts of a Latin verb. At intervals leather. It is a very valuable book and is an eminently | line, at « right angle to it. I have three wires running 
iny the ball from being blown upward out of the water, ' along each track are arranged small stations represent- satisfactory contribution to technical literature, into my office; the incoming line, the outgoing line and 
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eround wire, They pass through one hole in the 
, dc yw frame and are insulated with two layers of cot- 
each. Whenever there is a lightning flash two or 
e miles away, perpendicular to the line, there is a 
<h between the wires where they pass though the 
iow frame, as often and as quick as the lightning 
» follows. The sound is usually heard a little iater. 
nk the waves strike the wire and when they get near 
cround wire they jump to that and pass down into 
vround. We have litle or no induction in our line 
hat is due to the fact, I suppose, that the two ends 
e line are not more than one-quarter mile apart, 
igh the whole line is about one mile long. 


-948) T. W. B., Jr., asks: Will you 

give me directions for making a frictional eciectric 
1ine which will give about 12 inch spark? A. We 
it think you can get a spark 12 inches Jong from a 
m machine, We never saw one that would give 
s spark. A static machine will give a spark of that 
h, It may beeither of the Wimshurst, or of the 
er-Holtz form, In Supritement Nos, 278, 279, 
548, 647, 914, price 10 cents each, are articles de- 
ng various machines of this sort. From these you 
nake your plans, We have no description of a 
ine giving a spark of 12 inches in length. 


7949) H. P. asks: How should soda 
inserted and in what quantities to remove scale 

90 horse power horizontal tabular steam boilers ? 
Soda ash for boiler incrustation may be pumped 
ith the feed water about 44 pound per horse 
rof the boiler, and left in for a day when the 





r should be blown out and cleaned out. A smaller 
tity may be used if applied every week for two or | 
e weeks and the boiler then cleaned out. | 


7950) J. G. R. asks: 1. How many 
ds of No. 30 cotton covered wire would I need to 
e an indaction coil 18 inches long, 9 inches diameter 
h core, allowing about one-sixteenth of an inch be- 
i. layers for insulation ? A. We could calculate the 
ht of wire required for the coil as specified, but it 
be time poorly spent, as it would be to make a 

n these lines. No one should use wire courser than 
¥s for a coil of this size. Nor should it be wound in 
wat in sections, with much less than one-sixteenth 
inch of insulation between the layers in the sec- 
2. How many square feet of tin foil would it 

for a condenser? A. We cannot tell. 3. If proper- 
ule what size spark ought itgive? A. It might 
6 to8 inches, but would soon perforate the meulation, 
weak down, You would far better get Screntriric 
(MERICAN SUPPLEMENT, No. 1124, price ten cents, and 
1 six-inch cotl properly designed. It will give 
satisfaction. 








TO INVENTORS 


\n experience of over fifty years, and the prepara- 
f more than one hundred thousand applications 


| 
: fed 


itents at home and abroad, enable us to understand 

iws and practice on both continents, and to possess 

ialed facilities for procuring patents everywhere. 

\ synopsis of the patent laws of the United States and 

reign countries may be had on application, and per- 

s contemplating the securing of patents, either at 

or abroad, are invited to write to this office for 

es, which are low, in accordance with the times and 

extensive facilities for conducting the business, 

4 ess MUNN & CO., office SCIENTIFIC AMERICAN, 
Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 








AUGUST 21, 1900, 
AND EACH BEARING THAT DATE. 


“ee note at end of list about copies of these patents.) 





\cld and making same, propionyl-salicylic, O. 
Bonhoeffer 656,435 
iand m king same, - REE 

ilfonic, H. Laubmann. -. 6468 
Air paratus for projes ting heated, L. Prat..... 213 
ake, Clark sf 
ike alarm, low pressure, A. H. Parsons.... 
See Air brake ni ‘Burglar alarm. 
Low water alarm. 
Alk e earth silicid, C. B. Jacobs. 
\ nition box, H. W. Daly 
il trap, C. B. Trumb 2 
trap attachment H. Cross. 
ragus, ete., holder AY w.v ogel.. 
bile vehicle. W. W. Valentine.. 
£ fixture, H. F. Condon : 
H. B. Beebe 
x lid, ear, C. E. Moore 








xle boxing, vehicle, G. H. Leathers.............. 656,504 
See Paper bag | 
machine, H. Biigram.. inbeea 656,340 


£ press, P. C. Southwi ck. snide - 66,429 | 
Sot onwecesesetoceceseseces 656.447 
stopper, W. Holmes. 656.352 
&. shaft, F. J. Warbarton.. 
ottom, sectional, J. P. Leggett.. dow 
fa, F. Bennett .. 66161 
istead fastener, H. H. EEEERsase Sapsccsacneces 150) 4585 
hive, H. Johansen.... oe .. 656,251 

er, ete., device for drawing steam, J. 0’Con- 
65 





















FW eber. 
ycle, electric, A. Hansel......._..... 
cle handle bar beads. making, J. P. Schow- 
“ alte er et al. & 
ek rcking device, Wessnick & Gutowski 
© GUI, ie nn ce 
© seat post clamp. ‘7 oy £. MeKenzie eee 


er. loose sheet, T. Noble.. 

temporary, W. P. Northcott. 
a. URGE, wccnsdtenbibnccesucseen 
ver, E. 8. Gray 


See Water tube boiler. 

D. Fitazibbons.............cecce 

r water pe, t 

Miri oy pemmbettabdensemeeseereess 

check or dividend warrant and bank trans- 
ions, T. MeCulloeh...... 

shoe finishing tool, A. Herman.. 
non-refillable, BE. Cimdel........... 
on-refillable, C. B. Overbaugh. 

opper fastening, A. Share. 
‘ wirlee tool, P. F. Cassid 
es, met thoa ot and means for ' wiring, P. F. 


( ussidy. 








al ng machine, E. T, Pollard.................. ‘| 
. manufacture of, Stevenson & Maginn.. 
< "ee Lamp supporting bracket. 
vas ay brake. Vehich Hzéraaite brake. Rail- 
P B ehicle br: 
. H. H. Abernat rnathy.. 7 e. agon brake. 





ance Companies and business men gen 
erally. Hook marker and paper clip 


and notion dealers, or by mai! on receipt 
of price. Sample card, Hf mail, free. Man- 


Pin Ce., Box 121, |, Bloomfield, N. J od. 


ity, Cheap and Accurate. 


Westcott Chack Co., Oneida, N. Y., U.S. A. | 
Ask Fas catalogue in English, French, Spanish or Ger man. 
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Without | ary Power should 
use our Foot and Hand Po 
Machinery. Send for Gutsbegess 
A—Wood-working Mac 
Maa 
SENECA FALLS MPG. CO. 
695 Water St., Seneca Falls, N.Y. 


™~ s 
AMERICAN PATENTS.— AN INTER- 
esting and valuable table showing the number of patents 
fave be tor the various subjects upon which petitions 
ve 7 ae filed from the beginning down to December 
Ccntained in SCIENTIFIC AMERICAN SUP- 
vase. No. 1002. Price 10 cents. To be had at 

this office and from ali newsdealers. 


NGINES&F _ 
L‘A HE TOOLS 5 > SUPPLIES. 


S. si 








Foot and Power setae Lar a | 


SHEPARD LATHE ©Co., 18 2d St., Cincinnati, 


LATHES 


FOR 
CUNSMITHS, TOOL 
Makers, Experi-| 





WOoRK, Erc. 

Send for Tilus. Catalog 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 
ROCKFORD, ILL. 


THE EUREKA CLIP 


The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, I[nsur- 








Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 


, ON O21n 


ufactured by Consolidated Sager 





PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 


SELF CHARGING © 
MACHINE 


For School, College or 
X Ray work. 
oF Circular free 
E. S. RITCHIE & SONS, 
Brookline, Mass. 


THE *“ QUEEN’? DRAWING PENS. 







ee SCIENTIFICALLY SHARPENED. 


All Queen Pens are sharpened by experts who have 


had many years’ experience in making and sharpening 


Drawing Pens, Only the finest English Stee! is used in 
the Queen Pens, and they are hand-made and carefully 


tempered by our imprer ed process. QUEEN & C 0. 
Inc.. poesbomation 
lent Makers, 16 Chestnut St., Philadelphia. 


Engineering and Scientific Instru 


12-inch Pipe cut off and 
Threaded with ease by one 
man and a 

FORBES 


PATENT DIE STOCK. 


Smaller sizes proportionately | 
easy. Send for Catalogue 


1E CURTIS & C Upzis co., 







TE 
6 Garden Street. ridgeport, Conn. 


If You Want the Best Lathe and Drill 


BUY 
WESTCOTT’S 
Strongest 
Grip, Great- 
eat Capacity 
and Durabil- 





FIRST PRIZE AT COLUMBIAN EXPOSITION, 189. 


ARMSTRONG’S No. 0 THREADING MACHINE 


Can be attached to bench or post. 
Desiened for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe \& to 1 inch; the 
other for pipe 1% to 2 inches, 
inclusive. ses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
varticulars. The Armstrong 
Miu. Ce., 139 Centre Street, 
New York. Bridgeport, Conn. 








> MORAN FLEXIBLE JOINT 


| Made in all sizes to stand any desired 


Moran Flexible Steam Joint Co., Inc ‘d 


for Steam, Air or Liquid 


pressure. 





uw Third ' Street, LOUISVILLE, KY 


ACETYLENE GAS AND CARBIDE OF 


Calcium.—All about the new i!luminant, its qualities, 


chemistry, pressure of liquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furnaces for making the carbide, 
gas ge | a, burners, etc. ‘ontained in 








Sc ICAN SUPPLEMENT, Nos ’ 
Te0k. 1 io07. “O12. 10! » £015, 1 1016, 1022, 
1¢ $3 3s, toRz: 072. 10S. 
BEE ay 1925: 18Se? 1104: 1734) 1332: | 


He aa 1 so Price 10 cents each, by mail, from 
this office, and all newsdealers 





MILLS FOR ALL MATERIALS. 


OUR BUSINESS |S TO MAKE 
MACHINERY FOR DING 
C KS AND 

sus 

: “HANDLE ALL 

‘S ‘OF MAT ERIALS FROM COT 
N-SEED TO ROOTS AND HERBS 

BY AN URE XCEL? PRO 

( 5 ANT 





SPROUT, WALDRON & CO, 


Brake, Seymour & Rabier 





| Brakes, cooling, +o , 1-2 
Bricks, or artificial stone, automatic machine for 

manufacturing, Van den Berg & Janssen.. 
| Bridle blind brace, L. H. Elisworth.. 
Brush bolder ring, H. G. Reist. 





Bucket safety bail, well, 
Buggy top attac hment, 


Burglar alarm and door chee k, W. H. Reiff... 
alarm, electric, 
See Garbage burner. 





Button, tack fastenad, C 
Calcining or roasting furnac 2, 
Caliper attachment, T 
, See Dispensing can. . 
Canceling and postmarking machine, stamp, C. 





Canceling and printing machine, epee Fyke & 
Cc zandlestic k, miner’s, C 
substitute for. Hornune & iL ie bi. 


g ‘ar coupling comtering device, K. F. 





c ar driv ing gear K gear c hanging d devic e, 


Car floor, » baggage, ry Eubank a 





Car, railway freight, Cc. 











Car ventilator, G. Gustafson 
Carbids, manufacturing, 
means for manufacturing, 





MENTAL ano REPAIR | 
Carbureter, Laraway & Houser 
Carbureter for petroleum or other engines, A. 


Carbureting air or gas, J. 
Card setting machine perforating mechanism, O 


Carding apparatus, woo! 


Carpet retainer, stair, J. 
| Carriage brake mechanism, ( 





Circuit interrupter, automatic, 
, see Window cleaner. 





Cloe ks, tubular be lifore biming, A. W. Barring 


Clute bh mechanism, 


Composition of matter, E 
Conduit for distributing fluids, 
Contact parts, system 





non-interchangeable, 


( ‘ontroller b brush euard, A. bt. 






Cream separator, centrifugal, 
Cresols, separating, F 
Cultivator fender, Brinkley & Wetrich 
Currents, apparatus for converting alternating 
¢ 








Cutter mechanism 
( yclometer attachment 


Dental root canal drier, 





Display and ‘advertising device, 


Door check, At. ES Harrison & Lawson 
Dough mixing machine, J. 
Draught equalizer, Brinkley 
Draught evener, gang plow 
Dredge anchoring device, 
Dredging apparatus, 


| Dress shield fastener, 





| Drill shaft, telescopic, 
Drill spreading, truing and gaging mac hine, 





THE “FORTIS” 
Electric Exeruise 


Combines the mest approved 


form of high-class medicinal eclec- 
tric apparatus, with muscular 
exercise. 


The machine is similar to the ordin 


; 


ary elastic exerciser which has been 
so widely used, except that it is 
mounted on a highly polished oak 
pane}, and the cords which run over 
the ave are conductors through 
whic 

the battery and induction coil to the 
electrode handles. The current can be 
we ay from either hand through the 


athe current is transmitted from 


xody to the other hand, or by means of 


the foot-plate through the body to the 
feet, or vice-versa. The current can 
be regulated by simply touching a 
slide, from so mild as to be just per 


ceptible, to a strength sufficient for 
the strongest man, 
All physicians now agree that elec 
tricity 1s @ most useful agent in 
; 


treating almost every form of disease 

and the Portis Exerciser will produc: 
the same benefits as medical batteries 
at a fraction of their cost. This exer 

ciser will be found of incalculable 
benefit to nervous and sedentary pet 

sons, as a stimulant that produces vig 
orous and refreshing muscular con 
traction without subsequent exhaus- 
tion, For headache, nervous weake 
ness and exhaustion, insomnia 

rheumatism. neuralgia, and the many 
other complaints for which electricity 
is recommended, its effect is almost 
MAGICAL. 


The machine is perfectly construct 


ed, handsomely finished, and will 
wear indefinitely. The life of the 
battery is about six months and it can 


be replaced for cents 


Send for descriptive booklet 


PRICE, complete with foot-plate, - $7.50 


dealer don't carry it, we will send | 
» prepaid. 


THE BADCER BRASS CO., 


STREET, KENOSHA, Wis 


“NEW YANKEE” 


DRILL GRINDER. 


A MECHANICAL TRIUMPH. 

0% of time saved. Ail guaging and nea 
ly all adjustments done away with 
Any Clearance Obtained Instantly. 

Catalog electrical 
Wi MART! ‘4 MORMAN ©@., 
Grand Rapids, Mich., U. 8. A. 


WELL svn: 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock, Mounted 
on wheels or on sills. With engines or horse powers 
Strong, simple and durable. Any mechanic can 
operate them easily, Send for catalog. 

WILLIAMS BROS., Ithaca, N.Y. 


PRINT 
YOUR 


OWN 
CARDS, ete. 


| 66 PRESS § Circular or small Newspaper Press 
ypesetting easy Money 


a hs for catalogue, presses, ty pe, 


THE PRESS CO., Meriden, Conn. 








| Ki irs, sound collector for the 





| Ele . 
Flectric ge nerating apeareran, 
Blectric light cord adjuster, 

‘tric motor controller, 

K _ tric al 4 4 tor pipe sor oan manufac- 





] t3_ tions, continer of wires for, C 





. Frosch! & Handhausen.. 
Electrical currents, controlling, A 
Electrical distribution system, 
Electrical distribution system, 
Electricity 1 me tel r.G 








“ 
See Carding engine. 
Engine operating and governing means, 


En zines ay porates ip v r lining, ( 





F asie nin g  devic e ana 


Feeder | ‘for waa = 





“Bee C ultivator fende r. “non the mar. 


neurly 
j and 
the demand for it 
has been 80 great 
> edi 
» been 








Floor covering, EK. Berliner 
Fluoro-hydrocarbon, aromatic, 
Fly catcher. G. Senior 
| Folding box. H. M. Hoover. 
Foldin ze hair, portable, A. L. 
See Calcining or roasting furnace 2. 
Furnace | apparatus, 


s work may 


ot 
and 
ex- 
the 


Furnaces, oil and gas burner for. J. chemists 


Furniture, upholstered, J. B. Conrad. 
the 


» infor- 
mation given be- 
r » high- 
est valuevarrang- 
ed and condensed 
in concise form, 
convenient for 

| » thought of, relating to formulre used 
656,601 | in the various manufacturing industries, will here 

be found answered. 

» who are engaged in almost any branch 
y will find in this book much that 
is of practical value in their respective callings. 
> in search of independent business 
or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of most 
excellent suggestions. 


MUNN & CO., Publishers, 


SCIENTIFIC AMERICAN OFFICE, 


Galvanizing apparatus, 
Garbage burner, domestic, ‘ 

Garment stretcher. J. Miotke 
Gas burner igniting device, C. 
Gas burner, self igniting, 
Gas, composition of matter for making, 








Gas engine, multiple cylinder, R. A. Frisbie nese 
Gas generator, acetylene, Mite — & Armstrong. & 
Gas purifying apparatus, E. J. 


gate. 
Gate, 8. O. Campbell 
Gate, H. F. Condon. 





Gear cutting machine. J. Sommer. ‘ 
Geared wheels, machine for cutting teeth of, H. enue 
o eecccecceoesscoooes , 166 


Sin. saw cleaner, a ol McGaw... 

Glass, apparatus for producing wire. t2 Lome 

Glass bottle blowing machine, L. ¢ 

Glass botties, making, L. Grote... 

Glass, mane w t of wire, J. Locke. . 
lass »rdt 











4) MUNCY, Pa 


Wonttened on page 142) 


DEFIANCE (MACHINE WORKS | 


NCE, OWI0.UrS.A. 


* One a Resint, oes Quai 


12,500 RECEIPTS. 708 PAGES. 


| Price, $5.00 in Cloth; $6.00 in Sheep; $6.50 in 


Half Morocco, Postpaid. 


at 
w 


as 





ready use. Almostevery inquiry 


36! Broadway, NEW YORK. 
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Scientific American. 


a 





We Mochamieal Engineer- 
ing Mechanic al Drawing, ete. 
Engineer Institute of Cor- § 
lastruction, Dept. A, 240 
New ork. 


The Electrical 


respondence 


W eat 28d Street, 


ACETYLENE APPARATUS |! 


Acetylene number * SCIENT AMERICA Sur 



















Gloves, etc., fastener for, W. 8. Richardson 
Gold and silver ores, treating, H. Hireching 
Gong, alarm, J. A. Brill 

Grading machine, road, R. E. Burke 

Grain shocking ——— Wooley & Fox 
anulating machine, RK. Morris 






| Grapple, W. 8. He —¥- 
Grindstone, W. H. Clapp 
Hair tastener, (. Starz 


Hair. etc... mixing machine for, G. 
Hammock, M. P. Fishburn 





| Handle. See Tool handle 
| Hanger. See Skirt hanger 
Harness support, W. K. Hewitt 
| Hat pouncing machine, G. F Larkin 
Hatchet, metallic, J. KR. Payson, Jr 
| Haulage clip, J. W. Smaliman . 
Hay loader, A. EK. Smith 
Hay rack. A. Ferguson. ..............eesse0e 
See Feed water heater. 
i lock, H. M. Bayly . 
it ack, H. Shibley 
| He See Snap hook 
I connection, EK. Gunnell 
I or, F. W. Fee 
| tiydraulic brake, F. L. Clark 
lee, apparatus tor manufacturing coreless can, 


Koettinger & ¢ 


cutting vehicle i). . Green 
—y r. J. S. Stewar 
tracting apraratus, Morgan & Taylor 
wz machine, &. G. Place 
ating Water gage, W. H. Kiler 


- k See Screw jack 








Verbruggen... 








. ie "i 


(hia) 
(50.449 





PLEMENT, deserii with full yatrations, the most Jar or bottle closure, H. A. Hughes 
recent, simple o made and con ercial apparatus | Joint see Rail joint 
f r mene ‘rating ac on the larg und small scale Knife, L. Hireen 
nade fi wed by the microscopist and | Knitting machine, M. J. Fisher 
use e magic fantern The new French | Knitting machine, BK. J. Franck 
yaki own acetylene. Contained in | Knitting machine, J. A. Kicard 
me LENTIPEC AMERI SUPPLEMENT No. 1037. | Knitting machine, Kowe & Bentz 
Price W centa po mail For other numerous | Knitting machine stop motion, circular, Weat & 
valuabie articles on this subject we refer you to page 71 Payne 
of our new 1807 Supplement Catalogue, sent free to any | Lamp burner, F. T. Williams 
address. MUNN & Co... M1 Broadway New York Lamp, oil gas, A. S&S. Newby 5s), 328, 
Lamp, street, A. E. Shaw 
l mp supporting bracket for desks, electric, 3. 
** WOLVERINE”’ rer 
. . Lamp, vehicle, G. Schmidt 
Gas and Gasoline Engines | Vand roiier. 4: W. Acker. 
" t e . M. 
STATIONARY and MARINE. Lathe WL Cheney : ‘ 
rhe “Wolverine” is the only reversible | Leather stretching machine, Bradford & Holmes 656,504 
MarineGas Engine on the market. | Lifte See Pan lifter 
It ia the li¢htest engine for ite’! Liquid, apparatus for charging receptacies with 
power Requires no |icensed en measured quantities of, H. Strater 656 480 
gineer. Absolutelysafe. Mfd. by | La See Hinge lock. Permutation lock. 
. I ~p mtrollina device, H. G. Carleton 641 
WOLVERINE MOTOR WORKS, I motive buffer beam, J. F. Dunn.. 66,501, 656.582 
12 Heren Street, | Loom. Baker & Kip ao. 
Grand Rapids, Mick. | Loom. H. Wyman 
I m harness attachment, P. Cassidy. rg 
. Loom, lappet, J. BR. NaecCoil 658),198 . 196 
The Olds Gasoline Engine Loom shuttle check, W. F. Draper 5561 
is a simple, well made and very Loom shuttle driving mechanism, EK. Suter 
economical power. It has no Loom warp beam, J. Betach 
nplications. 1 ¢ Loom warp stop mechanism, Baker & Kip 
h. p. stationary Low water alarm for steam boilers, 8 foyer 656. : 208 
Small sizes self con Lubricator feed vaive, G. 8. Webster 66 616 
ta d. 4. & and 1 Mail bag closure, J. W. Fairfax (650), 308 
» p Mounted en Manholes. device for excluding water from, "R. 
es, 2to Mbp. ma | Herman 
ris Send for com | Manure and seed distributer, R. Schulte-Blome. 
piete catalogue Match box, J. G. Lax me. * , 
Mercerizing apparatus Copley et a 
Oids Motor Works, Metallu tebe’ L. F. Betts : 
Box 418, Detroit, Mich Factories, Lansing & Detroit | Meter. See Electricity meter. Summation meter. 
Mill. See Bolting mill. Sawmill 
. . Mine safety device, D. McCowan 66), 24 
ECONOMY IN GAS ENGINE IGNITERS Mining dog, self-acting. W. A. Wilson 656.279 
is reached in the “A UTO-SPARKER.” | Mining machine, J. L. Mitchell 656414 








elect rodesa 
Hundreds 


m’t burr 
n< 


Saves 
nD use. 


It w 


«t 





Extremely durable and every ma- 

chine guaranteed wil ast for 

years Automatic governor regu 

ites dynam rrespective of size 

or apeed of y-wheel Rattery en 

tireiy dispensed with. Can be fast 

ened to floor as shown in cut. Sise 

x Wx inches. Weig 3 ibe Made for either 
loueh or Jump spark. § Send for Circular 8 

MOTSINGER DEVIC MFG. CO... Pendleton, Ind. 


A Cutter Milling Attachment | x 


is (ndispensabie for the proper executi 
of particular kin fwork. Our s-ine sh 

ecision Lathe is fitted for this and 
Gear Cutting No extra belts are 
quired as the friction gear at end of 
feed rod takes the place of a belt 
+ foed and allows the feed t&« 
ork jambing. Varia- 
allowed by use of 
of lathe 





re 


tio f 
change gears 


FANEUIL WATCH TOOL CO.. Brighton. Boston, Mass 


A ROOF THAT 1S WEATHERPROOF. 


Strong, cheap, and eminentiy satisfactory in every 
respect can only be formed by 
Warren's Natural Asphalt Stone Surface Ready Roofing. 
made by an entirely new 
process Comes in rolls 
mtaining PH square teet 
Has a inch plain edge on 
me side, allowing a pe 
fect jotut to be made when 
applying Particulars 


from 
86 Fulton St., 


~ 





Warren Chemica! & Mtg. Co., New York. 


(HEHARRINGTON & KING 
w= PERFORATING CO. 
PERFORATED METALS * 


OF ENE Py ORY rn 





NOW READY. 
Gas Engine 
Construction | 


A. PARSELL. Jr., Mem. A. 1. Elec. Eng., 
and ARTHUR J. WEED, M. E. 


ILLUSTRATED. 


By HENRY Y. 


PROFUSELY 
Price, $2.50, postpaid 


This book treate of the subject more from the stand 
point of practice than that of theory lhe principles of 
veration of Ga and simply de 

, 


and the ion of a balf-horse 





iret come 


os for making the patterns; this is 

lowed by al letails of the mechanical operations 

tf folehing u ar fitting the castings It ie profusely 
llustrated w sutifu neravings of the actual work 
in progress, showing the modes of chucking, turning, 
ring at _S fir a the parts in the the, and also 
misiniy sho ng t pand erection of the engine 


Dime ealeeid « “ orkles irawines give clearly 
the sizes aud forms of the varieas details. 





The entire wit the exception of the fly- 
wileets, ie dew gnec it ade on a simp e eight-inch 
lathe with slide rests 

The book closes with a chapter on American practice 
in Gas Pngine design and vives simple rules a0 that any 
one can figure oct the dim tions of similar engines of 
other powers 


Every spuctrasios in thie book is new and 


original, having been made expressly for this 
wer Large Sve. 206 pages. 
S2” Send for Circular of Contents 


MUNN & CO., Publishers, 


361 BROADWAY NEW YORK.’ 





| Mold. See Dish mold. Glass mold 
Mold and presse, combined, J. J. Brannagan. 
Mold for cement curbs and gutters, E. W. Sea 
mans 
Molding machine, Murray & Field. ¢ 
Mordanting, etec., apparatus for, T. R. Bottomley 
et al € 
Mowing machine, J. Macphail 
Mowing machine knife, A. C. MeCoy 
Mowing machine seat, N. Baughman 
holder, Schaffer & Whartenby 
» fastener, A. L. Shantz 
vmaches, etc., machine for manufactur- 
g. J. H. Downie 
wk, Downing & Dorsett 
lock. Marshall & Loucks. 


| 








on ean, Db. True 
Oil extracting apparatus, KE. Donard 
Oiler, cruss head pin, W.J. Harvey 
tical device, Appleton 
Ores jor rec very of metallic ingredients, treat- 
ing. B. Sadtier 
Ores or tailings, leaching, EK. H. Dickie 
Packing ring, piston, W. H. Myers.. 656,52. 
. +. A. Kdwardsa 
f . BE. Hudson 
Paper bag, M. D. Polhemus 
Paper feeding machine, T. C. Dexter 656,523, 
Paper feeding machine feed rolls, H. Bilgram 


N. Davis 


A. L. Jacobs 


Paper vessel, J 
Pasting machine 


Pea shelier and thresher, Farr & Evans 
Percolator. coffee pot, C. A. Sickel 
Permutation lock, H. A. Alm 


Phonograph erasing device, R. Nelles 


Pick, W. P. Bevingtor 

Picture frame, K. Cariton 

Pictures, stationery, etc., holder for, W. H. H. 
Dickinson.. 

Planter, cotton seed, M. P. Scott 

Pliers. Deiters & Bill 

Plow, C. R. Davis 

Plow attachment, G. A. Flanders 

Plow clip, Curd & Hanger 

Piow seeding attachment, Fitch & Firlinger 

Post. See Collapsible poat Fence post 

Potato separator and cleaner, W. J. Martin 

Power. See Tread power 

Power transmitter, G. P. Smith 

Press. See Baling press. Copying press 

Printing machine, bed and cylinder. L. C. Cro 
well 

Printing machine, box, J. F. Ames 

Printing machine. oi] cloth, W. T. Wiegand 





Propelle ‘rs upon their shafts, ae ans for securing 
ships’ screw, J. W. Fowle 
Pulley, C. H. Bicalky 
Pumping mechanism, tarbine, F. Marburg. Jr 
Rack. See Hay rack 
Rail jomt, D. Stephens 
Rail joint. B. Sturen berg 
Rails, device for preventing creeping of, J. L. 
Pope 
Railway brake, H. H. Westinghouse 656, 232, 
Railway system, electric, G. L. Campbell 
Kallway system, electric, L. KE. Walkins 
Range, gas and coal, H. R. Sheppard 
Refrigerator car. T. B. Kirby 
Reservoir filler cap, E. Meredith 
F Klein 


mmpound for dissolving, G 
r . 





ve 
Be dolalkyletherester A. Schmidt 


See Brush holding ring. Packing ring. 

Ki ve etir g apparatus, Tynan & Mostiller. 

lier. See Land roller 

ibber type, J. §. Duncan 
ne ber type, mold for making. J. 8. Duncan.. 
Koler, accountant’s, C. O. Meux ee 
Sash cord fastener, A. H. Fisher 
Sawing machine, wood, T. §. Carroll... 
Sawmill, L. W. Dickey 
Scaffolding, J. T. O' Brien 
Scale nputing, A. B. Hayden 
> Mullin et al 
= ndjustabie, Long & Bish 





ructare, W. L. Schellienbach 
‘ See Cream separator. Dust separator 
Potato separator Spinning frame separator 
Sewing buttons to fabrics, machine for, J. T 
Hogan 
Sewing machine feller. J. T. Shaw 
Sewing machine looper mechanism, H. C. Peters 
sewing machine power transmitter, W. McHaffie 


roffiing, neh! & Hemleb 
(HAD, 


work clamp, buttonhole, W. N 


Sewing machine 


hine 


Sewing mac 





Parkes 
Shade roller fixture Darby & Baker. 
t ne F. Hartahor 
ulley collar. W. Met 4 
rw maintatr ing agiven direction 
of rotation of, 11. FP. Roach i, 422 
Shank stiffeners, machine for fastening, Fassett 
iT Vi sii to dln a eames epienta Gendered 656, 184 
Sheller. See Pea sheller. 
Shoe, cashion. A. Reed. ...... 0.66. ccccsecccsvees 66AT2 
Signal. See Visible and audible signal. 
Signaling apparatus, ¢ Perrine 655M 
Silicon and bydrogen, compound of, C. B. Jacobs 63M 
Skein bolder. J. Revel secese 656.264 
Skirt hanger, L. M. Smith 656, 487 
Snap hook, C. A. Whitney 28 
dium cogbonste ervetals, making, J. Kunstner 56.253 
Spinning frame separator Tem 227 


(Oentinaed en gage it, 























SEPTEMBER I, 1900. 


STEEL PENS 


FSTERBROOKS —<eae=s 


I50 Varieties. For Sale by ail Stationers. y A= Kind a Hand. 
THE ESTERBROOK STEEL PEN CO. 26 John St.. New York. 


















Works, Camden, WN. J. 


il G les ” 


TRADE 











THE 


DENSMORE 
DOES MORE 


Than Any Other Typewriter. 


M 


° 


‘Worlds Standard 


of Intest Models for a 
SMITH & WESSON, 
bridge 8 age 





MAIN OFFICE, 309 BROADWAY, NEW YORK. 





i —* 


American Sheet Steel Company a indsor ‘Goons 
Battery Park Building 

New York 

Manufacturers of all varieties of 
Iron and Steel Sheets 


Black and Galvanized 
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: 
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3 
2 
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The Only Perfect Substitute 
or linen yet produced 





Do you want 8888? We want Agents everywhere! 
The Windsor Collar and Cuff Company, Windsor, Conn. 





W. Dewees Wood Company’s 


The Dairy Farmer 


The total dairy products or the United States 
amount to $700.000,000 per annum. 

The dairymen who produce this milk. cream and 
butter are farmers in the broadest sense 

They cultivate large farms, carry .arge herds of 
cows, and need for their work everything 
that any other farmer needs. 








Planished Iron 


Wellsville Polished Steel Sheets 
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5, 180 
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“ Steam Shovels’; Dredges 


=\§ TUBULAR 


Their income is steady, not intermittant. They buy 
goods the year round. For these reasons,they 
of all farmers, are most desirable customers, 

The readers of HOARD’S DAIRYMAN are the most 
—— — and progressive farmers, the lead- 

thought and action 

HOARD" 3 ‘DAIR MAN is admittedly the one author- 
ity on all questions affecting the dairy farm- 
er, his cows, crops. buildings and tools. 

Can “ny 0 agricultural advertiser afford to miss the 
3,000 farmers who read HOARD’S DAIRY- 
MAN! Send for a specimen copy and judge 
for yourself the class of farmers that read it. 


HOARD’S DAIRYMAN 
Ft, Atkinson, Wis. | 


~ Asbesto- 
Metallic 
— Packings 


oo 
SHEETING, GASKETS, TAPE and PISTON PACKINGS. 
Will stand the highest pressure for either steam or 
bydraulic work wwe Write for samples and price list. 


(. W. TRAINER te U0., (Bet. 1874), 88 Pearl St.. Bostoa, U8 A. | 
IN AND SUPPLIES OF EVERY DESCRIP 
ROAD MACH-Y CO.— FRANKFORT N.Y. US 


“Tandem Air Compressor 


SIMPLEST In CONSTRUCTION. LESS 
IN PRICE. ECONOMICAL. GREAT- 
EST EFFICIENCY. NO REPAIRS. 
CAN ATTACH TO ANY STEAM ENGINE. 
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KROMSKOP 


Color Photography | 


Nature’s Reflex! “ It seems aimost a miracle! 
“To the already long list of marvelous devices which 
will come into common every-day use must be added 
| this last and most pleasing gift of science.’ 


d Kremskop’s 
© A Se 4 send TH hint tame for bo t. GEND FOR CIRCULAR TO 
IVES KROMSKOP COMPANY. Incorporated, SEDGWICK-FISHER CO. 


53-65 S. CLINTON ST. CHICAGO 
we M Mention SCIENTIFIC AMERICAN, 


it ‘Hawkins’ New 1900 Catechism’ 
OF THE STEAM ENGINE. 
PRICE, $2.00. 


Postpaid to any address. A practical book on 
engine running, valve setting, etc. Strictly up- 
to-date. Money refunded if not satisfactory. 


THEO. AUDEL CO., 63 Fifth Ave.. New York City. 


The New Velvet 
Century, Touch, 
The Easy Action 
Foremost Least 

Typewriter Fatigue 
of the Age. To Operator 


1324 Chestnut Street, Philadelphia. 











Keep Your Horse Healthy , 


See that his stable is fitted with 
LOGAN'S PATENT STALL DRAIN 
which carries off all filth and bad odors. 

Saves its cost in one year. Prolon 

the animal's life and adds to its useful- 
ness. 2” Bk ay! Free. ne 

1 Santer orsee Sta ompany, 
ae @ Hreadway. New York. 

















The VULCAN IRON WORKS COMPANY, 
TOLEDO, OHIO, U. s. A. 











Examine it 
And you 
Will Keep It. 
It Has 

No Equal. 


DRIVING LAMP. 


IT is the only perfect one. 
iv will not blow or jar out. 
ives a clear, white light 
s like an engine head- 


Catalogue 
Free. 
American 
Writing 
Machine Co.. 


t yy 
to 30 


ai 
iT - te the ligh 
ahead from fo 
IT burns kerosene, 
Jor book ( free). 


R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discownt. 
eee ESTABLISHED 1840.— 











New York. 


ing Adopted by the U.S. War and Navy Depts. in 
arch and a) ly medal and award owe World’s Fair. Beautiful models, 
aan. sate for. AY amily as Mae as 


sportsmen’s Sails, centerboards, radders. 
Packs in small case. Send 6c. for catalog, 0 King Folding Canvas Boat Co., Kalamazoo, Mich..U.S. 








Puncture Proof wold 2 


Boa 






302 B’dway, 





SEPTEMBER 


Scientific American. 














Learninga 
Profession 


Wecan quailty you ina = a ae to poe 
tain yourself while | Me be 
Mechani .— By Electrici = 
ASipport Youre vr win our new circular, 
“Support ome e Learning a Pro 
fession." 

nTERMATIONAL ‘CORRESPONDENCE SCHOOLS, 
Scranton, Pa. 


Sect ln which intencread. Send for circn- 





ud 
200,000 st “a an 
lar, stati stating sub, 


$250.00 A MONTH 


AND EXPENSES MADE. 
Magic 
jsLamp 


MAKES ITS 
OWN GAS. 


They Pay for Themselves 
Gives 90 to 100 Can- 
die-power light at a 
cost of only 


1 CENT 
FOR 


10 HOURS. 


No danger, no risk, no 
trouble, nosmell. The 
¢ Lamp is made a 
standard by fire Insur- 
ance Underwriters. 


MADE IN ALL STYLES AND 

















Us! 


nd 


U. S. GOVT. 














TC td PRICES. 
AGENTS winrd “Snot 


selling these Lam They 
sell on sight to stores and 
families. Over One Million 
Now in Use in U.S. and 
Canada. Write .o-day for 
territory and sample lamp. 
THE MACIC LICHT qe 
Factory, 7 River St., se, Ls. US A 


HE whole history of the 


world is written and pic- 





chodenll 


tured week by week in Collier’s 
Weekly. 
so well pictured that it is now 


So well written and 


the leading illustrated record of 


| 


Sing and court plaster receptacle, combined, F. 
t 
Steel ane construction, ete., clip for, H. A. 
Bb ncce sven ceBecadicceul 
. metal chp for 
uniting and spacing teams ana bars in, H. A. 
Streeter..... 
Stereoscope, J. O. Boden 
Stereotype plates, manufacture of, F. 
Stone, producing artificial, K. J. 
Stopper. See Basin stopper. 
Stove, C. H. Seaman 
Stove heating attachment, 
Street sweeper, A. Piton 
Stud, G. R. Clarke 
Summation meter, J. Harris 


J. Wendell 
peymour . 


A. B. Vedder. 


Swing, portable, G. G. Mead 

Switch, KF. W. &G. C. Hoffmann 

Switch lock, H. D. Miles 

Table. See Extension table. Tilting table. 
Telephone switchboard, M. |. Baird 656), 56, 
seigeuene switchboard apparatus, T. C. Wales 


Dinewtmase 

Tie. See Wall tie. 

Tilting table or chair, 1. G. Leisenring. 

Tine spreader, (. KE. sbatiew 

Tire fastener, vehicle, J. R. Colt 

Tire inner tubes on mandrels, apparatus for plac- 
ing pneumatic, §. 5. Miller 

Tire tightener, J. L. Ham..... 

Tobacco separating machine, L. 

Tool handle, L. Grote 

Tooth, artificial. B. Rubinson.. 

Tooth, Cntachabic artificial, R. KE. Campbell. 

T oothpick, G. Schellenbach. 


R. Scholtz Bee 


orpedo. AA operated submarine, P. 
SG <ininumaesaunds+tterienansuneliebata 
Toy drum, M. E. Converse. 


Track sander, locomotive, H. L. Leach 

Trap. See Animal trap. 

Trap setting device. A. Generous. 

Tread power, T. D. Dershimer 

tre for land, water, and ice, combination, 

ichmond 

Trimming, garment, KR. G. Marsh. 

Trolley wheel, H. A. Osborne. 

Truck, antivibrating ¢ + r hompson & Kirk. 

Truck, hauling, F. W. 

Truck, motor car, C. E. eens. 

Trank, G. V Hossfeld 

Tube. See Metallic tube 

Tube cleaning apparatus, W. 8. Elliott 

Tubes, apparatus for eniarging ajutages of metal, 
Schilling x Schurz ‘ 

Tug, hame. H. Ceasna.. 

Turbine, rev AR A steam, Parsons & Swinton 

Twine tension device, W. 8. Sherd 








Valve, fluid discharge, Perry & Weir 


Valve for motive fluid tools, throttle, C. H. John 


Ventilator. See Car ventilator. 
Ventilator, 0. H. Champagne.. 
Vessel, marine dumping, F. H. Bullis 


Visible and audible signal, combined, E. W. 
Voge 


Wagon bed side board fastener, 8. R. Zimmer- 


w a by comp ressed air, apparatus for raising, 
Petermann.. 

Vener clariaer, centrifugal. F. H. Richardson 

Water deaerating apparatus, G. M. Kleucker 

Vater purifying apparatus, H. Stillman. 

Water tube boiler, W. J. Jancey. 

Water wheel governor, C. P. Bradway. 
Wax holder and feeder, burnishing, E. 
fale.... . ; 
Wax holder, sealing, G. H. Goebel. 

Weather strip, C. H. Keding 





current events and has the larg- | 
est circulation of any periodical 
in the world that sells for three 
dollars or more per year. 


On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIER’S 
WEEKLY, 525 West 13th Street, New York City. 





Webs of fabrics, machine for connecting, G. K. 
ie 
W ells, im roving ‘mineral. J. C. Minor 
W heel. P See Fifth =, ae wheel. 
W hee! ters .. ¥ ivingston 656 08 
Wheel for caster Wy? ~ ager eugene faean | Prices $160 and up. Send tor Catarogue, JERCE ENGINE CO.,, 
Wool, removing solvent vapors, from, E. Donard. f#i,528 —— 
Wrench, N. Larsen. yi 
Yoke center locking device, neck, C. F. Deplanty 666,521 | ONE- HALF YouR 


Zine bearing complex ores fer recovery of zinc 








Pu USE GRINDSTONES ? 


if so we can suppry you. Ali sizer 
mounted and unmeounied. always 
kept in stock, Rememoer, we make a 
specialt yor selecting stones forall spe- 
cial purposes. Ask for catalogue 


The CLEVELAND STONE CO. 
2d Floor, Wiishire, Cl Cleveland, 0. 


Floats for Steam Traps 


Hercules Seamless ‘opper Floats 
are tested to 300 lbs. per sq. in. and warranted, 
The original anc ~ Ay. genuine seamless o ag 
floats made i for No. 2 Catale 

HERCL LES guest woiKs, 
Springficld. M 


A COMPLETE 
Electrical Library 


By Prov. T. O°CONOR SLOANE. 





— 














An inexpensive library 
of the best books on 
Electricity. Put up ina 
neat folding box, as 
shown in cut. For the 
student. the amateur, the 
worksbop, the electrical 
engineer, schoois and 
colleges. Comprising five 
books, as follows: 
Arithmetic of Eiectricit 

138 pages, ¥ 
Electric Toy anning, 140 

pages, ees « a 
How to Become a Suc- 

cessful Electr cian, 189 

pages, $1.00 
Standard Blectrical Dic- 
1s tionary, 682 pages. $3.00 
0 pages, .——-¥ Sim used, 158 
iQuxtrations. 4 . 


raluable and indispensable Phone to every library. 


Our Great Special Offer.—We will send pre 
th ones five volumes, handsomely bound in blue el 
*|') silver lettering, and inclosed in a neat fold! 
Pp 2? inthe illustration, at the §: I 

‘ce of $5.00 for the ‘complete 

price Of the five volumes is 


MUNN & CO., Publishers, 





i 


‘ve volumes, 
! over 450 


A 


d 
h, 
box, 









Scale poise, EF. Finn.. 


Seer, SO SOOM, GC. Ba GER Brc cs ccceccsctocesccosce 
Shoe scraper. 5. T. Atkin. 
Plow beam for disk plows. W. P. Hendon 


e disk plows, W. P. Hendon. 
P. Hendon 


Plow beam for doubt 
Plow beam si triple disk plows, W. 
Pump body, A. Myers.. 


_—_—— 


TRADE MARKS. 


Cigarettes and smoking and chewing tobacco, 
American Tobacco Company 


LABELS. 


* All Union,” for cigars, Richardson-Weber Cigar  _ 


and Tobacco Company 
“ Cloister Beer.” for bottled beer, Maumee Brew- 
ery Company. : 
“Dixie Moire Finish Percaline,” for percaline, 
Strauss Brothers.. 
“ Dixie Silesia,” for stlesia, Strauss Brothers 
‘Gold Seal,” for canned corn, Robinson & Craw- 
ford... 
" Kompound ‘Kamphor Pills,” for pilis, Senitarium 
Supply Company.. 
* Little Dixie,” for c heese. &. B. Koons 
“ Mother’s Preparator,” for a medicine, 
& Company. oseece 
“ Mucilage on a Stick.” for a mucilage. KE. L. Root. 
“ Olympia Beer.” for bottled beer, Maumee Brew- 
ery Company. P 
* Private Seal,” for liquors, M. Silverman 
Red Owl Chop,” for tea, A. Kelly & Company 
“ St. George Ale.” for bottied ale, Maumee Brew 
ery Company... 
“Strawberry Beets,” for canned beets, 
States Printing Company. 
U. & Army and wary \ Tablets, 
- “Meyers 


United 


” for a medicine, 


PRINTS 


“ Fosfo.” for a tonic drink, W. D. Egolf...........--. 


A omnes ted copy of the specification and drawing of 
any patent m the foregoing list. or any patent tn print 
issued since 196. will be furnished from this office for 
In ordering piease state the name and number 


10 cents. 
of the patent desired, and remit to Munn & Co. 
Broadway, New York. Special rates will be given w 
a large number of copies are desired at one lime. 





361 Broadway, New York. 
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A. Stocker 
























56 384 


” 656,333 






TrRAvE Marks 
DESIGNS 
CopyYricuTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, % a 
year; four months, $1. Sold by all newsdealers. 


MUNN & C0." 8roasway. New York 


5 F St.. Washington, D. C. 





Branch Office, (2 


GAS GASOLINE ENGINES 





ibe, 446 


656,425 
i, 170 
6.2 
5th, 428 


WATER MOTORS. 


WATER MOT NEWARK NJ 





BA 


azure gage, B. MeGinty titi Seis : di 

‘ype holder, J. 8. Duncan aa 656.445 ‘ srr , 
Typewriting machine, W. J. Barron.. 656,251 CATALOGUE now READY. 
Typewriting machine, T. (ahi 656.576 Will be mailed on rece!pt 
Typewriting machine. R. J. Fisher (reissue) i, | 

Valve and muffler, safety. W. E. Wood 65652357 of two-cent stamp. 





6H, 


| THE H. & D. FOLSOM ARMS CO., 316 B’way, New York. 





son 656,19 | 
Valve for pneumatic pillows, etc., Schrader & CAPITAL WANTED to manufacture and market new 
Kraft. ase 64).2% | motor. Will run equally well on Gas, Gasoline, cheap 
Valve, gas engine governor, J. W. Lambert 651,408 | Stove Oil, Kerosene or ordinary Lamp Oil. The engine 
Valve gear, engine, A. W. J. Best 66.164 | is highly economical and sient Ls Patented in 
Valve. safety, E. A. & W. KE. Wood 656,245 | the United States. S.C. H., Bos . New York. 
Vault light. R. M. Cox..... 66,344 | ————— —_— 
Vehicle brake, J. W. Rogers 6H TS 
Vehicle, motor, P. J. Collins . 6d BN 
Vehicie, motor, J. W. Eisennbuth... 656 306 
Vehicle, motor. W. Scott ‘ 656, 185 


a account of removal to larger premises the KIDDER 

RESsS CUO. offer for sale their factory at 2-4 Norfolk 

Boston, 

az of land, 3-story brick buildin 
floor, brick boiler bouse, 3-story 

boiler, engine, main line shafting on each floor, exhaust 


7,000 square feet each | 
rame factory building, 





VOLNEY W. MASON & CO., 


n Pulleys, Clutches & Elevators: 
PROVIDENCE, R. 1. 


GAS and GASOLINE ENGINES. « 


Roxbury District, com rising about 22.000 





~ 4 te 260 
orse Power 














656,264 
GHEST GRADE ENGINES FOR ALL POWER PURPOSES. 
64,274 Largest Teatuctve Gas Engine Factery in America. 
Engines held in stock in principal cities for quick detivery. 
656.205 SEND FOR OUR NEW ILLUSTRATED CATALOGUE 5. 
656.4 = se | FOOS GAS ENCINE CO., Station A, Sprincrieto O. 
ie, 312 | ——__—_—___——_ -—-——_—_—_—_————————_- — —— ——ouD 
— MACHINES, Corlies Engings, Brew 
. 6.271 and Bottlers’ Machinery. THE Vinren 
656.20 50 YEARS’ MFG. CO., 58 Clinton Street, Miwankes, Wis 
> 20 _ - _ — 
"a EXPERIENCE “ 








WHE eee WORK. a 
RCTC, NEW TORR STENCH WORKS | 
& EXPERIMENTAL WORK. 


Sere racy 
WOVELTIES & E us? NY. 

nventions develuped. Special Machinery. 
ps V. BAILLARD, Fox Bidg.. Franklin Square, New York. 


DELS . 
“WANTED. MAN COMPETENT TO PLAN, super- 
intend building and operate a plant 
for heating, tempering and jJapanning light, flat, steel 
| springs in large quantities. Address, with full particu- 
lars as to ability, giving references iif possible, 
N., Box 778, New York 


I D'AMOUR & LITTLEDALE MACHINE CO.) 
| i30 WORTH ST... NEW YORK 


Make Models of Any Machine to Urder, 


TURBINE t®- Send for Cireular “M.’ 


wt S.b5| Peat #.¢ GO, 















Month and Expenses; no experience 
needed; position permanent; self-seller, 
PRASE MF@, Co., Stat’ n10,Cine innatl, 0. 
| 
RG 
Ss y REE 
DEL iS UNION MODEL WORKS 
GEARS @ "193 CLARK CHICAGO 





INVENTIONS PERFECTED. 


Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 3ist St., New York. 


GRINDING MILLS [08 ALL PuRPoses. 


ee OF Pate mt Uni- 


versal Eccentric Mill. Address J, MP. 
SON, 28 Rodney Street, irookise'N ° BY. ° 
AUTOMATIC MACHINERY BUILT 


to order. Our facilities and experience in this line are 
exceptionally advap*ageous, We invite correspondence 
from inventors of mechanical devices 

TT. MERGENTHALER COMPANY, 


Incorporated, Balt:more, 


D.L.HOLDEN 


1336 Beach St. PHiLavecenia. Pa 





Md. 





REGEALED 
Experimental & Model Work 





! 


Cir. & advice free. Wm. Gardam & S8on.45-51 Rose S8t.,N.Y. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Ponching Dies, Special Ma- 
chinery. BE. Konigsiow & Bro., 181 Seneca St.,Cleveland,O. 


WANTED. 


ry 
Wanen bene. J. Wheeler.. fe. ry heating plant. also storage yard of about 9,200 square 
Wagon gear, spring, 8. F. Parsons. «579 | feet with storehouse on same; a bargain for a manufac 
| Wall plug, J G. McDowell. 656.365 | turer whose business is adapted to the size of the plant. 
| Wall tie, J. G. McDowell... (va Inquire on the premises. 
Watchmaker's too), C. A. Bassett 656,160 


| 


r 


Reliable Agents to sell our new lighting 


plants. Finest, cheapest, safest light 
on earth. Write forterms andterritory. The Improved 
eeu Incandescent Light Co., Ltd., Howell, Mich 

















nth TAOR LAUUCHES 


14 to 22 foot. 
Safe, Reliable and fully guaranteed. 
17 N. 17th Street, Racine, Wis 


Stock Sizes 











SAVE FUEL 
























“4 
on 
3,085 
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BUILT 
0 ORDER 


MACHINES . 


Also designing of special machinery. 
38, ill THEU. KOVEN, 25 Sherman Av.. Jersey City, N. J. 


A BICYCLE FIRM of established reputation, 
whose factory is situated near New York City, is de 
sirous of making a connection with some company who 
wish to build Automobiles. Address in confidence, 

“ Inquirer,” care of Scientific American, New York. 


WANTED. 


class references. 
with right mano. 
| ADVERTISING NOVELTY 
num, paper, etc oa “ 
contract or royalty. 
a 
4 


17 « IMPORTED from BELFAST. 


A substitute for Stained Glass. 
used everywhere instead as 


GLACIER %.:° a. ‘or the cost is small. Send for 


prices and samp! 7 .. "Mention dimensions. 


34,999 


Superintendent, one capable of handling 

four hundred men. Must furnish first- 
Will make satisfactory arrangements 
A. A. ROLF, 13 La Salle St., Chicago. 


Finest on earth. Alumi 
ent or have made on 
. pleas. Glasgow, Ky. Ky. 


738 
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nd us your addr 
and we will show you 


aDaySure: 











or other metals therefrom, treating, G. de _ - We Tell You How. — aie 2 wat — 
echi... 56 AS wlutely sur 
Zine from ores, electrolytically extracting, W. _ Rochester Radiator Co. 26 Furnace St. Rochester, N. Lal the locality en ee ee poset tre Ya Pete in 
BURBS... 200 vccccceccccsoss 656,305 | — — suptete the business fully, remember we guarar tees le -' = fit 
of 83 for every « s work absolutely sure 
: “ ROYAL MANUFACTURING €O., Box 354, Detrete Mieb 
DESIGNS. 
Altar, home. 8. H. Leavenworth 93.115 TEs by ti ~ J, y ina NOW READY 
Bottle stopper, J. C. Corcoran. 33.101 — at great demand for operators; school : 
Bottle. water. A. C. Eguers ee 102 Soot 1874. Catalog free. Dodge's Institute, Valparaiso, Ind. 
rotier, / moody ee 3) — —— —_——____—— 
mm wally seve get. > F. Martien 33,108, %8. 1M AN AMERICAN BOOK ON 
Jisplay frame, T. « esher. ‘ 33.110 7: e7T | 
Game board, KF. L. Williams.. 33.100 LIGHT AANUT AG TORING & Pp ES “DIES ‘ 
Gas burner, L. 8. Brown. . . 36.10% UNGH & H l V ehicles 
a ag vet foetqner. W. A. White aged UTOMOBILE 5S» PARTS FOR SAME orse ess bd 
| Hook, lacing. . Katon.. 33, 108 ? — 
Hose supporter, &. L. Green.. puree SPECIAL MA CHINER Y. INQUIRIE ED 
Fen wiper. F. Gurley. ; : ze OTTO KONIGSLOW- 45™ AN LEVELAND 0 
"in, J. Coben . B06 
Puzzie board. J. Fritsche 3 Automobiles and 


Motor Cycles. 


OPERATED BY 


Steam, Hyaro-Carbon, Electric and Pneumatic 
Motors. 
By GARDNER D. HISCOX, M. E. 
Author of “Gas, Gasolene and Off Vapor Engines,” 


and ** Mechanical Movements, Devices 
and Appliances.” 


Price $3.00 PosTPaip. 


This work is written ona broad basis, and comprises 

| in its scope a full illustrated description with details of 

the progress and mavufacturing advance of one of the 

most important innovations of the times, contributing 

to the pleasu‘e and business convenience of maakind 

The wake-upand management of Automobile Vehicles 

of all kinds is liberally treated, and in a way that will be 

| appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion 

The book is up to date and very fully illustrated with 

| various types of Horseless (arriages, Automobiles and 
Motor Cycles, with details of the same. 


About 400 pages. Very Fully 


Ilbustrated, 


Large Svo. 


6” Send for circular of contents 


MUNN & CO. 361 Broadway, New York 











770| G@ QUAILE, 396 Broadway, New York. 
7,742 — 
7.78 | 
7,741 | 
7,746 | 
1,748 | Magic Lantern 
Picture Machines. Write forour Bargain List No. 1. 
WILLIAMS, BROWN & EARLE, Philadelphia, Pa. 
| — 
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now be obtained by the in- —Electric Light 4d Power Station uipment, Industrial Raliwa: 
ventore for any of the inventions named in the fore- THE HARRISON CONVEYOR : - Overhead Cable Gyaseme, Coal and Ash pa Ore, ttc., Eccentric 8 3 
hat, provided they are simple. at a cost of $45each.| ©. Roller Screens, Elevators, Hoisting Engines, Clam Shell Buckets, breaker Lis, Picking Tables, Howe 
f?coms ted the oe one will 2 a liexle more. For full! Stan Standard Scales, Howe Gas and Gasoline nes. For and prices, address the manafactarers. 
instructions adress Munn & Co. 3 i3"| BORDEN & SELLECK CO.,- 48-60 LAKE STREET, CHICAGO, tLL. 
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SEPTEMBER I, 1900. 


























TEA SBOLL NBOLZR TROLS 


tiene Paar 


The Drive Delight 














s 
Only those who have tried it know the pleasures of 
7 automobile riding 
And the best of 
thew all is the far 
famec 
Winton 
Motor 
Carriage 
better working, 
Price $1,200. Ne Agents. oe a, 
any. Fasily controlled and regulated. Safe, sure, eco- 
nomical. Hydro-carbon system. Delivery in ® days. 
THE WINTON MOTOR CARRIAGE CO.., Cleveland, Ohio. 
Eastern Department, 1% Broadway, New York City. 
AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 
UNDERTAKES I ‘ ‘ Motor 
: 4 J 
FI RNISHE*S: 
Pt wen ASES 
F. B. HYDE, 5 ‘" W ilttam * st. » New ) Verk. 


= R —— 


CHBESNYVACO <i. 


CHICAGO iLL.USa 


CHARTER Gasoline Engine 
Sel) ANY PLACE 


BY ANYONE 

FOR ANY PURPOSE 
Stationaries., Portables, 
Engines and Pamypes. 


&#” State your Power 








Needs. 


Paris Exposition 
1900 


AWARDS TO THE 


[Plemington 


Typewriter 
THE DIPLOMA OF THE 
GRAND PRIX 
 werior ex sitence This is the 
third International Exposition he i 
Par whi Remington 
t aken th highe 


1878 Gold Medal 
1889 Gold Medal 
1900 Grend Prix 


h the 
Staward 





WYCKOFF, SEAMANS & BENEDICT 
327 Broadway, New York. 


$900000000000009000000000008 
Weighs Universal Bevel $ 


Protractor. : 
Blade 7 in. long e 
T be slipped back and fi th f full le 
length or turned at an ry angle around oe 

the circle. One side of the tool is flat. 

. 7 ¢ + uf Fine Tools free 4 
.@ 


sa ct ’ unan HIRE 


THE STANDARD AUTOMOBILE 
MOTOR OF THE WORLD. 










+ ypenietcinae 





OVER 20,000 IN ACTUAL USE. 
Don’t experi 
ment Par 
chase a DeDion 
and make your 
tor Vehicle 
a sUuCcCCeKs 
Motors, motor 
supplies and 


batteries in 
stock 


We also man 
ufacture 
Tricyclesa, 
Quedri- 
cycles, 
** Moter- 


Y 
eae OF 
_ ettes.”” 





GENERAL, FACTORY AND OFFICES; 
CHURCH LANE & 37th ST., BROOKLYN-NEW YORK. 





edition of 








ast | Tool Topics Tersely ly Treated. 


There is a no book in the world devoted exclusively to the description and illus- 
tration of tools for all trades except the thoroughly up-to-date and improved 


MONTGOMERY & CO’.S TOOL CATALOGUE. 
It is a handy book of ready information about every known tool and has a copious 
index for reference. Pocket size. Sent free by mail for 25 cents. 


MONTGOMERY & CO., 105 FULTON STREET, NEW YORK CITY. 








inches. Load in Daylight 
lm cartridges and are so 


Make pictures 2% x 2 
with our six exposure 
simple they can be easily 
Operated by Any School Boy or Girl. 
Fitted with fine Meniscus lenses and our improved 
rotary shutters for snap shots or time exposures. 
Strongly made, covered with imitation leather, 
have nickeled fittings and poscase the best results. 
Brownle Camera, for 24 x 2\ pletares, - S100 
Transparent-Film Cartridge, 6 mi peeres 2x aM - 5 
Brownlie Developing and Printing Ow - 1% 

Ask your dealer or writeus fora & vrwnte Camera Club 
Constitution. $500.00 in Kodak prizes to the members, 

2 EASTMAN KODAK CQ; es 


Rochester, N. Y. 


‘THE BICYCLE: 








Dainty Watches 


in colored enamels 
to match dress 


effects. 
Send for our ‘‘Blue Book’’—free. 


Tut New Encitanp Wartcu Co. 
37 Maiden Lane 149 State Street 
New York Chicago 


BLUESTONE 
HIGH PRESSURE PACKING 


or Stea 
let or Coe 
jater and 
Air. 
Packs equal- 
ly well ‘fer all. 
There is no 
sacking made 
hat will last 
as long or 
withstand as 
well the ac 
tion of steam 
heat. 


Gutta Percha & Rubber Mfg. Co.. 

















130 Duane St., N. Y. 


ITS INFLUENCE IN 


Health and Disease.—By G. M. Hammond, M.D. A val- 
vable and interesting paper in which the subject is ex- 
baustively treated from the follow! standpoints: 1. 
The use of the cycle by pe persons in health. 2. The use of 
the cycle by persons 4 seased. Contained in SCLENTIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price cents. 
To be had at this office and from all newsdealers. 
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of finishing intricate dies. 


be carried to almost any corner 


worked on any kind of surface. 


Die Finishing 
Made Easy. 


Our DIE-SINKER’S ENGINE solves the difficulties 
The tools can 













Suryso ay, 40f 
I94. InNTOJVID e) 


and 


Distortions from the hardening process readily and inexpensively 


removed. 


corrected. 


Wrinkles in drop-forging dies from drawing, quickly 


The S. S. White Dental Manufacturing Company, 
Chestnut Street, cor. Twelfth, Philadelphia, Pa., U.S. A. 


New York, Boston, Chicago, Brooklyn, Atlanta, Rochester, Berlin, Buenos Ayres, St. Petersburg, Toronto. 





BOYS can earn 
$1,000.00 


Send tem sents to-day for three 
months’ trial subseription te the 


AMERICAN BOY 


The best Soys' paper. Pure, inspir 
ing. Departments: Stories. ‘* 

cessful Boys, Business Talks, Money 
Making, Books, Home, Charch, 
School, Office, Store, Factory ,Parm 
Journalism Printing, Photography 
Stamps, Coins, Curies, Orater and 
Debater, Science, Travel, Puzzles 
32 pages beautifully 













and others 

illustrated 
$1000 in Cash Prices and « 

choice from 300 elegant premiums 

ney for subscribers 1 « year 
rial 3 months’ sub. for Ie 





SPRAGUE PUB. CO.., 
190Majestic Bidg., Detroit, Mich. 











SENSITIVE LABORATO®Y BALANCE. 
By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. be balance can be made 
by any amateur skilled in the use of tools, awd it will 

work as well as a $1% balance. The articie is accom- 
panied by detailed working drawings mores various 
stages © »f the work. This article is contained In Sc1EN- 
| TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents. For sale by MUNN & Co., 41 Broadway, New 
York City, or any bookseller or newsdealer. 


ara TOOL; 


VISE, DRILL, Fig. 
CLAMP, ~ sat 


Also other Com- 
bination Tools. 
Send for Otrew- 
lar 8. A. 
THE BROADBROOKS TOOL ¢ TOOL SS ee Batavia, N. N.Y. 


SURVEYORS ! 


Ler SS ASE Ware a 


sat —e 





















Powerful, Responsive, 
Durable and Efficient. 


“The Reeves” 
Variable Speed 
Countershaft 


securi speed without 
. belt or i. of time. Es- 
oteetes f or all kinds of Lron- 


vg a t Lath 
Bort Is Shapers, ete 


oleedt Send for handsomely dustrated 
REEVES PULLEY CO. 
COLUMBUS, IND, U, Ss. A. 





gb ve vartomengs lowest prices. Best Railroad 

a or Stock Scales madre, 

Also 1050 ‘usefa wl ertecnes. inctudi: Sates 

Lies Pe Machines, Bicycles, Tou's, . one 
Free. CHICAGO SCALE Co.. ‘Chicago. 1 


Seales 


Money. 


Eckhard StationaryGasoline 
Marine Engines 





2H. P., $150 
250 
= 450 


Costs @ cents per day per Horse 
Power to run. 
Simplest in construction and 
easiest to operate. 


ECKHARD GASOLINE MOTOR CO., BRIGHTON, N. Y. 











Parent NOVELTIES 


LANGE FEE. THOVENTORS MERCANTILE BUREAU, 


PEM RIGA, “rittwen gee ” venty sale. WE ARE 


orrespondenta in 
way, New York. 





Elgin Watches 


possess accuracy and endurance 
hinder all and in all 
degrees of temperature. 
Full Ruby Jeweled. 
Sold by jewelers everywhere, 
An E 
word 


Send for free booklet. 


Chemistry of Mannfacturing, 


Experimental Investigation of ——— ee. 
Research Work for Manufacturers. 








and Disposing of Processes and Products. 
PETER T. AUSTEN, 52 Beaver Street, New York. 


MACHINES FOR ROLLING 
SCREW 
THREADS. 


Any size up to 1’ diameter, 3"’ 
long. Four sizes of machines. 
&3 Send for Circulars. 
BLAKE & JOHNSON, 
P. 0. Box 7, Waterbury, Conn. 








Patent Carrying Track 
OVERHEAD 
TRAMWAY 


for Milla, Foundries, ey ay or for 


The Coburn Trolley Track _ tan 
.++ HOLYOKE, MASS. 


HOW TO MAKE AN ELECT RICAL 
Furnace for Amateur’s Use.—The util'zation of 1:0 voit 
electric circuits for small furnace work. By N. Monroe 
pkins. This valuable article is aovompanied by de- 
= on a large scale, and the fur- 

nace can be made by any amateur who is versed in the 

eos oF tools. This article is contained in Sc — 








ERICAN eu PPLEMENT, No. 118%. Price 
for sale OE MUNN & © “0 dey way, New Yort city, 
or by any 





FIRE FELT 


mane! 
ASBESTOS MATERIALS. 
ROOFING MATER! 








ACE TY LEN E 


Bo. xOe BNO. a mpeg ot to 
ort can 
best burner is D. M. “sre: WARD'S WONDER. 
or sample 
Wasa LINE TALC sent f Chattanooga, Tenn., U. 8. A. 
By GEORGE M. HOPKINS. 


20th Edition Revised and Enlarged. 
914 Pages, S20 Illustrations. 





- | Price $4.00 in cloth; $6.00 in hal? morocco, postpaid 


THIS is a book full of 
interest and value tor 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. this splendid 
work gives young and 
old semething worthy 
of thought. It has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 
formation that wil! en- 
able him to compre- 
hend the great im- 
provements of the day. 
It furnishes sugges- 
tions for hours of in- 
structive recreation. 





Send for large Illustrated Circalar 
and complete Table of Contents. 


MUNN & Co., Puatisuers, 
Office of the SCIENTIFIC AMERICAN, 


361 BROADWAY, NEW YORK. 
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